Department of Energy

ldaho Qperations Office
785 DOE Place
Idaho Falls, idaho 83402

December 3, 1990

Mr. Michael Gearheard, Chief

Waste Management Branch

U. S. Environmental Protection Agency
Region 10

1200 Sixth Avenue

Seattle, WA 98101

SUBJECT: Final Closure Report for CPP-55, Mercury Contaminated Area

Dear Mr. Gearheard:

This correspondence forwards the Final Closure Report for COCA unit CPP-55,
Mercury Contaminated Area, to your office for review and approval. The
Closure Plan for this site was submitted on January 27, 1989. The plan was
jointly approved by the state of Idaho and EPA Region 10 on September 19,
1989. The letter of approval indicated that, "INEL may proceed with
implementation of closure activities per the Closure Plan submitted
1/27/89." These closure activities included site characterization
necessary to determine the amount of contaminated material to be removed.

This report evaluates the results of closure activities completed at the
site, identifies the absence of RCRA hazardous constituents, and recommends
that the unit be clean closed under RCRA with no waste removal necessary.
The report concludes that this unit poses no risk to human heaith or the
environment. Therefore, no further action at this site is recommended.

If you have any questions, please contact W. N. Sato at (208) 526-0193 or
L. A. Green at (208) 526-0417.

Sincerely,

Oplel

S :
! A. E. Solecki, Acting Assistant Manager
Environmental Restoration and

Waste Management
Enclosure
cc: . R. Koshuta, IDHW, w/encl. (2)
. J. Mann, USGS, w/encl.
. Resendez, DOE-ID, w/o encl.
. R. Enos, DOE-ID, w/encl.
. K. Earle, WINCO, w/o encl.
. J. Blumberg, EG&G, w/o encl.
. Rodin, EPA, w/o encl.
RP ARDC, w/encl.
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EXECUTIVE SUMMARY

Land Disposal Unit {LDU) CPP-55 was characterized during the winter of 1989-
1990, in accordance with the requirements of the INEL Conseni Order and
Compliance Agreement (COCA) and as outlined in the closure plan approved
September 1989, to determine the nature and extent of any contamination at the
unit. The results of this characterization work were then reviewed by the
sampling subcontractor (Golder Associates, Inc.) and WINCO Environmental
Restoration and used to determine the specific requirements for unit closure
under RCRA (40 CFR 265, Subpart G).

LDU CPP-55 is located inside the Idaho Chemical Processing Plant (ICPP)
security fence adjacent to the south side of building T-15 and covers an area
of approximately 4,000 ft®. During an environmental study of controlled
pollutants at the ICPP in 1984, non-plant subcontractors were observed
discarding paint solvents, used during cleanup operations, to the soil
adjacent to building CPP T-15. It is believed that paint solvents were also
discarded to the soil in this area on other occasions. WINCO assumes that the
disposal practice began soon after the building was occupied in 1982, and that

the practice occurred sporadically until 1984.

Drilling to six feet at ten locations was conducted between December 19, 1989
and January 5, 1990. The drilling operations for the deep borehole to a depth

of 123 feet, were conducted from February 6 to February 22, 1990. Five
inorganic hazardous constituents (arsenic, chromium, lead, silver, and
mercury) were detected above background levels. Mercury was the only
constituent detected in more than two samples, but nowhere exceeded the
EP-Toxicity 1imit of 0.2 mg/L. Organic analysis identified three common
Jaboratory contaminants (toluene, 4-methyl 2-pentanone, and bis {2-ethylhexyl)
phthalate) each in two separate samples. These were removed from further

consideration by validation procedures. Again, none of these were above

regulatory or health based levels.

The five inorganic constituents detected were each subjected to a Health and
Environmental Assessment, as recommended in the RCRA Facility Investigation
Guidance. The results of this assessment (see Appendix A} indicate that the
hazardous constituents present at LDU CPP-55 do not pose an unacceptable risk
to human health, safety, or the environment. Results showed that the highest
non-cancer risk factor to be from ingestion of chromium contaminated soil (at
1.3 x 10° for a residential adult scenario). Risk associated with the most
wide spread contaminant found, mercury, is at the 1.0 x 10° Tevel for the

same scenario. The cancer risk factor for all exposure scenarios was found to

“be in the 1 x 10° level.

In conclusion, all RCRA hazardous constituents detected at LDU CPP-55 were
present below regulatory limits and can be shown not to pose any potential
threat to human health, safety, or the environment. For these reasons there
does not appear to be any basis for remediation or post-closure activities at
this site. RCRA requirements under 40 CFR 265, Subpart G address only those

sites with hazardous waste present. Since no RCRA wastes are present above
regulatory limits, it is being recommended that LDU CPP-55 be clean closed




without removal actions. If any future activity is deemed necessary, under
the upcoming INEL Interagency Agreement, it will be completed at that time
under that agreement.
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MERCURY CONTAMINATED AREA
(South of ICPP T-15)
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Owner/Operator: Dept. of Energy, Idaho Operations Office
Address: 785 DOE Place

Idaho Falls, Idaho 83402
(208) 526-1505
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Scoville, Idaho

[
T
-3
Ll
-t

1.1 General Description

The mercury contaminated area designated as Land Disposal Unit (LDU)
CPP-55 is located inside the Idaho Chemical Processing Plant (ICPP)
security fence south of temporary building ICPP T-15 (N 695,087;
F,297,607) (see Figures 1, 2 and 3). As stated in the approved closure

lan (WINCO, 1989), the area designated as LDU CPP-55 was located as a
\ﬂesu]f of an environmental study of controlled pellutants at the ICPP in
1984, At that time, a non-plant subcontractor was observed discarding
paint solvents to the soil adjacent to building CPP T-15. WINCO assumes
that the disposal practice began soon after the building was occupied in
1982, and that the practice occurred sporadically until being discovered
and prohibited in 1984. LDU CPP-55 is adjacent to the south side of
building T-15, where doors are present, and covers an area of
approximately 4,000 ft? (see Figure 2).

Since there are no records of the incidents, beyond the single citing,

and the materials did not visibly stain the soil, the area established

1
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for the unit covers most of the ground between T-15 and the surrounding
roadway (see Figure 2). The exact volume of paint solvents discarded to

e i |

the soil is unknown, but WINCO believes the volume is small (< 1
gal/occurrence). This belief is based on the activity observed and the
knowledge that cleaning paint brushes utilizes small quantities of
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1.2 Unit Characterization Objectives

Land Disposal Unit CPP-55 was characterized in accordance with the Idaho
National Engineering Laboratory (INEL) Consent Order and Compliance
Agreement (COCA) and the approved closure plan. Objectives were to
determine if any RCRA hazardous wastes or constituents associated with
the disposal practice were present in the soil and, if so, to determine
the nature and extent of any such contamination. This information will
be utilized to evaluate the ciosure options for the unit as discussed

below.
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1.3 Closure Goals

DOE’s closure goals, based on the characterization resu
herein, are to:

. Eliminate this unit from further consideration under the COCA,
since no RCRA hazardous waste or constituents were detected above
regulatory limits, and those detected do not pose a risk to human
health or the environment.

. Consider the unit ciean closed without removal.

. Meet the commitments of the closure plan submitted in January 1989
and approved in September 1989.

2. GEOLOGY

The following is presented as additional information to that supplied in the
approved closure plan of September 1989. This material is related more
specifically to the ICPP than that presented earlier.

2.1 General Geology

Surfical sediments at the ICPP, and much of the INEL, consists of
deposits of well graded gravels, sands, and intermittent silt, and sandy
clay Jenses. Surface alluvium extends to the top of the basalt
generally around 35 to 50 feet. In many areas around the IC
exist a layer of fine grained sandy clay and clayey or silty sand at the
basalt/surface sediment interface. This layer ranges from 0 to 10 feet
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thick. Hydraulic conductivity of this fine grained material ranges from
1 x 10° to 3 x 102 cm/sec. Hydraulic conductivity of the coarser

surface material ranges from 3 X 10° to 2 x 10" cm/sec (Cooper, 1988).

The subsurface stratigraphy of the Eastern Snake River Plain (ESRP)
consists of thin (averaging <25 feet) basaltic lava flows with numerous
interbedded sediments and cinder zones. The sediments are of
lacustrine, eolian, and fluvial origins with source areas in the

4
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neighboring mountain ranges. These sediments also occur as fracture
fillings in the basalt flows. Composition of the flows are mainly a
very dark gray to black, variably vesicular, olivine basait. Exact
composition of the interbeds in the area of the ICPP is yet to be
determined. However, they can reasonable be expected to be similar to
the current surface sedimenis. Tnis sequence of fiows and interbeds
extends for a depth of 2000 to 3000 feet (Doherty, et.al., 1979).
Underlying these basalt flows is a thick (5000 feet) sequence of welded
rhyolite tuffs. Interbedded within these welded tuffs are layers of
tuffaceous sands, air-fall ash, and ash flow tuffs (Doherty, et.al.,

-|n .n\
4t

The deepest rocks encountered at the INEL are a dense, hydrothermally
altered, recrystallized, aphanitic, rhyodacite

p .
extends from approximately 8100 feet to below 10,300 feet {Doherty,
et.al., 1979).

2.2 Site Specific Geology
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rbed 1 activities
to variable depths estimated at 4 to 8 feet below ground Shallow soil
samples taken within this zone consisted of unstratified, dense to very

nd fine to coarse gravel with (<12%) silt. Gravels
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are well rounded, while the sand grains are sub-angular to sub-rounded.
Below this zone of disturbed soils dense to very dense material, of
osition, extends to 40.3 feet. Generally, resistance to
creased when natural alluvium was encountered. The interval
eet to the top of the basalt (43.7 feet) consisted of a firm
, damp to moist, silt to clayey silt Tayer with trace sand (<5%).
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Total thickness of surface sediments at the unit is approximately 43.7
feet.

The basalt under LDU CPP-55, to a total depth of the borehole at
approximately 123 feet, is a fresh, medium dark gray to dark gray,

7




vesicular, aphanitic rock of medium strength. Scattered fractures and
Jocalized fracture zones were encountered. Interbeds, above 119 feet,
consisted of unstratified, fine sand with T1ittle siit and ciay. The
interbed below 119 feet consisted of a stiff to hard, damp, non-
stratified, clayey silt to silty clay. Stratigraphy below 123 feet is

assumed to be similar to that described in Section 2.1 above.

3.  HYDROGEOLOGICAL CHARACTERIZATION

The following information is provided as additional clarifying information to
that presented in the September 1989 approved closure pian. This current
information is more applicabie io the ICPP area. The intormati
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n supplie
the approved closure plan was based on regional hydrogeologic informatio

3.1 Surface HWater
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channel of the Big Lost River. Water flow in th
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The only surface water feature in the area of the ICPP is the dry
+ wiunw de n
1" I IvVel 1 2 (At (1] i ]
with flows reaching to the ICPP area only during years of high spring
run-off and snow melt from the surrounding mountains. The last time
water reached the ICPP area was in 1987, when the river flowed for the
entire year. Even during these wet years the river will normally only

flow in the winter and spring months. The main channel of the Big Lost

passes within approximately 20 feet of the northwest corner of the ICPP.
The general slope of the surface for the ICPP is towards the river at

approximately 0.07%.




3.2 OGroundwater

A1l subsurface water at the ICPP, including the Snake River Plain
Aquifer (SRPA), is under water table conditions. Due to the low
permeability of the sedimentary interbeds various perched zones are
formed as surface infiltration percoiates down through ihe basait.
There are four perched zones of concern, with the zone at the 110 foot
level designated, as per the RCRA definition, as the uppermost aquifer.
It is agreed, however, that the deeper SRPA is the main aquifer of
concern. These zones occur at:

- the sediment/basalt interface (approximately 40 - 50 feet

below ground)

- the 110-foot interbed (a zone of thin basalt flows and
sediment interbeds ranging from 90 to 120 feet below ground,
and averaging approximately 50 - 60 feet thick)

- the 265-foot interbed {a low permeability cinder zone
approximately 30 feet thick)

- the 365-foot interbed (another low permeability clay
interbed approximately 20 feet thick)

These perched zones can be permanently formed under areas of constant
infiltration (e.g., as beneath the percolation pond and sewage treatment
trenches). However, the interbed permeability is such that, should the
constant source be removed, these zones will dissipate in seven to eight
months. Indications are that there is no hydraulic connection between
these interbeds. The areal extent of these perched zones is under
investigation.

4. WASTE TYPES KNOWN OR SUSPECTED

The waste type most likely to occur would be a mixture of paint diluted in
paint thinner, which resulted from cleaning painting equipment {e.g., brushes
and rollers). The quantity of wastes discarded at the unit is unknown, and
the actual disposal locations could not be determined because the soil was not
visibly stained by the solvents and there are no records of the incidents.




There are no records of the actual types or quantities of materials discarded
at the unit. However, listed below are some of the more "typicail" organics
and heavy metals used in paints and paint thinners at the time of disposal
(DeVoe Paints, 1990).

Snivants Heavy Metals
Acetone Cadmium
Benzene Chromium
2-Butanone Iron

Mineral spirits Lead
Teluene Mercury
Xylene Nickel

The soil analyses conducted at the time of the incident (see Section 1.1)
showed mercury contamination in the soil column to a depth of six inches, but
these analyses can not be considered adequate for unit characterization
because they were not conducted for organic solvents or heavy metals, other
than mercury, and cadmium; also the analyses were not conducted before EPA
approved methods were available. For these reasons, further characterization
of the unit was deemed necessary to determine the nature and extent of
contaminated soil.

5. PRE-CLOSURE SAMPLING AND ANALYTICAL RESULTS

As discussed in the approved closure plan, a two phased sampling plan was
conducted for unit characterization. The first phase consisied of shailow
s0il sampling (6 feet) to determine if any hazardous constituents listed in
Table 1 were present above the regulatory thresholds. Selected samples were
analyzed for full 40 CFR 261 Appendix VIII and Target Compound List
constituents {Appendix D.1). The second phase consisted of a deep borehole,
to the upper confining layer, at 110 feet, to determine if any contamination

had migrated to the perched groundwater beiow the unit.

Sampling and analysis activities were conducted by an independent sampling
contractor (Golder Associates, Inc. of Redmond, WA}, whose QA/QC program was
reviewed and approved by WINCO QA auditors, prior to initiating work. The




Table 1.

Compound/Analyte Compound/Analyte
Qrganics Metals
Chloromethane Arsenic
Bromomethane Barium
Vinyl Chloride Cadmium
Methylene Chloride Chromium
Acetone Iron
Carbon Disulfide Lead
1,1-Dichlorcethane Mercury
1,1-Dichloroethene Nickel
1,2-Dichloroethene (total) Selenium
Chloroform Silver

1,2-Dichloroethane
2-Butanone
1,1,1-Trichloroethane
Carbon Tetrachloride
Vinyl Acetate
Bromodichloromethane
1,2-Dichloropropane
¢is-1,3-Dichloropropene
Trichloroethene
Dibromochloromethane
1,1,2-Trichloroethane

Banzene

trans-1,3-Dichloropropene
Bromoform
4-Methyl-2-pentanone
2-Hexanone
Tetrachloroethane
Toluene
1,1,2,2-Tetrachloroethane
Chlorobenzene
Ethyl Benzene
Styrene

Xylenes (total)

Radionuclides

Americium 241
Plutonium 238
Neptunium
Antimony 125
Cobalt 58
Cobalt 60
Cerium 144
Ruthenium 103
Ruthenium 106
Cesium 134
Cesium 137
Strontium 90
Uranium 234
Uranium 235

Uranium 238
Jodine 129

11




contractor was responsible for recovery, preservation, and storage of all
samples until delivery to the laboratory for analysis. Drilling operations
were conducted by the drilling subcontractor, Hawiey Brothers Drii1ing'of
Blackfoot, ID.

Soil sampies were anatyzed by Pacific Northwesi Environmentail Laboratory, Inc.
of Redmond, Washington, for the constituents shown in Table 1 (except for
radionuclides). Fracture fillings from the deep borehole were analyzed by

MetaTRACE, Inc. of St. Louis, Missouri for ail Tabie 1 constituents including
radionuclides. The 0 - 6 foot samples from borehole 6 were split and analyzed
at Gulf Southern Environmental Laboratory, Inc. of New Orleans, Louisiana and
by Southwest Laboratory of Oklahoma, Inc of Tulsa, Oklahoma, for dioxins and

furans only. Radionuclides were analyzed for only after discovery of the
contamination in the deep borehole. '

5.1 Unit Sampling

Eleven boring locations were randomly selected from the
Fi

fal0' x 10’ grid {see

ure 4). Random

sampling was deemed appropriate in that the discharges were small
quantities over a potentially broad area. Ten borings were

continuously cored to a depth of 6 feet and one boring was cored
to a depth of approximately 103 feet. The 6 foot depth was chosen

h 1
as a maximum depth in that the amounts discharged were small, and
ik

otential for migration was negligible,

A1l shallow drilling was conducted between December 19, 1989 and
January 5, 1990. The drilling operation for the deep borehole was
conducted from February 6 to February 22, 1990. Borehole logs are
presented in Appendix B.
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A11 drilling was conducted using a Central Mining Equipment model
55 drill rig. Surface soils were driiled utilizing a 4" inside
diameter (ID) hollow stem auger. An aluminum pan was placed
around the augers to facilitate sample collection and prevent the
spread of any contamination to the surrounding soii. Soil sampies
were collected using a 24 inch Tong x 4" outside diameter (0D)
California split-spoon sampler driven ahead of the auger fiight by

1‘!\}

a rig-mounted, cat-head operated 140 1b hammer. The number of

<

hammer blows, for each six inches of sampler advancement, was
recorded by the f1e1d geologist Upon completion of sampling,

a1 Ao =
1Es mne o
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precaution all waste drill cuttings were placed in 55 gallon DOT
approved drums and sh1pped off site to a RCRA approved facility

e

(USPCI of

surface se t i auge 1 of th )

approximately 44 feet. At that time, a temporary 6 inch casing

was installed and coring continued into the bedrock using a CP
C

continued until the total

depth of approximately 123 feet was reached. All sediment and
1t samples were collected in clear lexan inner Tiners used in
1

During routine health physics (HP) surveying of the drilling site
r 1

adiologic contamination was detected in

ing the deep borehole. The 5" boreho]e was
instead converted to a 2" mon1t0r1ng well
following procedures as outlined in the RCRA Technical Enforcement
Guidance document. Appendix B contains the boring log and well
construction diagram for this unit. Further evaluation of this
radiologic contamination is ongoing and will be addressed as a

separate issue under the INEL Interagency Agreement.
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5.1.3 Sampling Methods

As a result of frozen ground, only boring 55-01 was continuously
cored utilizing a split-spoon sampler for the entire depth. A1l
other borings sampled the 0 - 2 foot level by taking a grab samp]e
of the material as it came off the auger fiight into the a
pan. Below two feet all sediment samples were collected by
driving the split-spoon sampler in 2 fool increments

above. Adjacent to borehole CPP-55-05 a second boreh
to collect the 0 - 2 foot sample, as a result of spli

refusal in the first borehole. A]so, a second borehole labeled
1 ]

({PP-55-2A was needed after the split-spoon sampier encouniere
refusal at 2.7 feet in borehole CPP-55-02.
A1l samples were co??ected within a 24 inch clear lexan inner

f
ing and opened. The
Gpen ends © t i
with all instrument readings recorded by the field
tube was then sealed and the soils logged. Once the sample was
i t
rig for sampl preparation. A1l soil sampling was conducted
he sampling contractors Technical Procedure

el
Y
0O
0
o
-5
(=8
a
o 3
0O
m
=
-t
f-P
-
et @

ng, S“mn11ng, and Logaing of Soils” (GO]dEY‘

1990a). Furthermore, all samples were handled within the
chain-of-custody procedures specified in TP-1.2-23 (Golder 1990a).

Sample preparation was conducted by the sampling subcontractor
outside of the exclusion zone. In the sample prep area the lexan
tube was opened and 2 to 4 inches of material from the top of the
sample were removed and discarded. Samples collected for mineral
spirits, semi-volatile, and volatile organic analyses were then
immediately transferred into appropriate sample containers.
Contact time with the lexan sampling liner was never more than 15
minutes, prior to sample removal. For this reason the possibility
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of cross contamination of organics is considered negligible. The
remaining sample was homogenized, by mixing with a stainless steel

rod in a stainiess steel bowl, with a sub-sample being placed in
an 8 ounce plastic sample container for inorganic

e
analysis
Excess sample material was disposed of into WINCO managed waste
Y

1 FER + i
led with teflon lined

=

containers. A1l sampie containers were seaie
1ids and placed in a 4°C cooler for preservation prior to shipment
to the appropriate laboratory. Grab samples from the 0’ - 2

ke e S oam a

containers.

4]

interval were piaced directly into sampl

ciear lexan liners., Upon removal
was sealed and logged in accordance to Technical Procedure
TP-1.2-2, "Geotechnical Rock Core Loggin

[

™

dled under t
* The s5ameé Cna

samples were handled under

the soil samples. Samples of fracture fillings were taken by

1
uncapping the lexan tube, carefully extruding the core from the

texan tube, and scrapin

.. .
nateri o sample containers. The
u

g ma a
excess core was placed back in the lexan tube, sealed, and is

archived at the ICPP.

5.2 Background Sampling

s were collected in 1986 by the University of Utah
, Salt Lake City, UT., during two unit

(SWMU CPP-46 at the Chemical Storage and

and SWML CPP-53 at the FPR Warehouse

site). The background samples were collected from seven sampie
i

d
ide of the ICPP security fence {see Figure 5). Samples
£

Tocations outs
were collected at surface and at 6, 18, and 24 inches. A1l background
samples were collected and analyzed using EPA methods. UURI's report

amples wer
stated that the soils taken from the background locations were
11y identical to the native soils in the sampling areas within

1~
ig
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Samples and background samples collected for the FPR Warehouse Site (Bkg
1-4) were analyzed for the same hazardous constituents that were
analyzed for during this unit characterization. Background samples
collected for the Chemical Storage and Zirconium Feed Tank Storage Areas
(258-265) were anaiyzed for pH, nitrates, aluminum, zirconium and heavy
metals. The pertinent background sample results are shown in Table 2.
Since all background samples were collected adjacent to the ICPP and all
sampling and analyses were conducted using EPA methods, the results will
be used as a comparison with the shallow soil sampie characterization
data from this report. Section 5.7.Z discusses Timitations on this
data.

~

.3 Quality Assurance Samples

(84

Quality assurance samples submitted for LDU CPP-55 included eight trip

bianks, three equipment bianks, three fieid bianks, four fieid
duplicates, two decontamination rinseate, and one blind sample. Results
of the quality assurance sample analyses are presented in Appendix C.

________ 1.1 R oo d e AL 3 U iamdh o man Lan
T Finse wdier 1rom

tquipment blanks were prepared by coilecting the a
the decontamination procedure described below. Field blanks were made
on

e
utilizing the deionized water used for decontamination purposes. Field

duplicates were made by splitting an original sample from & selected
depth. The blind sample was prepared by spiking commercially available
with an EPA quality control ample.

reference s
[

Decontamination rinseate samples were collected from the decon trough
prior to pumping into 55 gallon drums.

A1l quality assurance samples were analyzed using the same EPA approved
methods as for soil samples and as outlined by the sampling
subcontractors Quality Assurance Program Plan (Golder, 1990c). This
GAPP was developed in accordance with NQA-1 and QAMS-005 guidance
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Table 2.

Background Concentrations of Metals
in Soils Sampled from Qutside the ICPP Facility and
_ _ One-Sided Normal Tolerance Intervals'
; BACKGROUND RESULTS IN PPM
: SAMPLE

Sample Arsenic Barium Cadmium | Chromium Lead? Mercury Selenium Silver
Bkg 1 5.6 200 <5 25 12 0.043 0.484 <2
Bkg 2 5.1 270 <5 32 16 0.019 0.405 <2
Bkg 3 6.5 270 <5 33| 17 0.027 0.467 <2
Bkg 4 7 250 <5 34 12 0.028 0.341 <2
258 5.6 280 <5 28 <10 0.025 0.113 <2
259 7.6 380 <5 26 <10 0.057 0.252 <2

= 260 6.4 240 <5 28 <10 0.023. 0.695 <2
261 6.2 220 <5 18 <10 0.03 0.236 <2
264 6 230 <5 28 <10 0.021 0.102 <2
265 | 7.6 ___210 _<5 20 | <10 _0.046 0.227 ) <2
Maximium 7.6 380 <5 34 17 0.057 0.695 <2
Minimium 5.1 200 <5 18 <10 0.019% 0.102 <2
Average 6.4 255 <5 27 9 0.032 0.332 <2
Std. Dev. (SD) 0.8 51 -- 5 -5 0.013 0.184 -
Background UTI® 8.7 403 -- 42 24 0.070 0.868 --

. ATl analyses are total constituent analyses, using EPA approved methods, and are reported on a weight per

dry basis. Samples Bkg 1 - 4 were from the FPR Warchouse site (SWMU CPP-46}; samples 258 - 265 were from
the Zirconium Feed Storage Tank site {SWMU CPP-53).

2. Where lead values are listed below detection 1imit, a value of one-half the detection limit was used in
the calculation of the average standard deviation and tolerance limit values.

3. The background one-sided upper tolerance interval (UTI) is x + K*SD, where the K value (tolerance factor)
for sample size n = 10 is equal to 2.911 with a probability level y = 0.95 and coverage P = 0.95.



5.4 Radiation Survey

Radiation surveys were conducted by a WINCO Occupational Health
Physicist {OHP) in accordance with WINCO Standard Operating Procedures
(SOPs). A routine radiation survey of the drilling equipment was made
prior to the rig entering or leaving the ICPP secured area. Radiation
surveys were also conducted at the unit prior to commencing any sampling
activities. All sediment samples were surveyed for direct radiation
prior to removing samples from the unit. All instrument measurement
results were logged in the Field Log Book by the field geologist.

Direct radiation was measured using Geiger-Mueiler detection tubes,
which were calibrated and used for the purpose of health protection and
locating any radioactive "hot spots" within samples. The instruments
were calibrated by the WINCO instrument Taboratory prior to field use.
Any field instrument used was operated by a trained radiation
Operational Health Physicist (OHP) to ensure the safety of field and
sampling personnel.

5.5 Samplie Preservation Methods and Holding Times

Samples were not chemically preserved, however they were refrigerated at
approximately 4°C. The samples were shipped in coolers and kept cooled
untii anaiysis. Any time sensitive soil sampie anaiyses (e.g., those
for volatile and extractable organics) were extracted within 7 to 14
days. All other analyses were conducted within the required 28 day
iimit.

20




5.6 Sample Packing and Shipping

The packing and shipping of soil samples containing hazardous substances
is regulated by the Department of Transportation (DOT). Al1 sample
containers shipped were classified as environmental samples as required
by the DOT. These were packed in a sealed shipping cooler surrounded by
an inert packing material (vermiculite), a cooling agent ("blue ice"), a
trip blank, and chain-of-custody documentation (Golder 1990a).

_5.7__Data Validation, Evaluation, and Reporting

5.7.1 Data Validation

A1l analytical data was reviewed using EPA CLP equivalent methods,
to ensure that the analytical laboratories met their requirements
as outlined in the Technical Work Plan, (Golder, 1990a). In
general, validation included a review of:

- sample receipt tracking documentation;

- instrument calibration documentation;

- guality control data;

- analytical results and/or data deliverables.

The specific requirements for the validation of data from unit LDU
CPP-55 can be found in Volume II, Section 8 of the Technical Work

Ptan (Golder, 1990a).

MetaTRACE was employed for analysis of soil samples associated
with fracture fillings at LDU CPP-55. The work performed by
MetaTRACE included organic, inorganic, radionuclide and 40 CFR
261, Appendix VIII hazardous constituent analyses. This
laboratory was already under contract with the sampling
subcontractor, prior to being suspended from the EPA contract
Jaboratory program (CLP} in March 1990. WINCO believes that the
analytical work conducted by MetaTRACE is valid and defensible.
Our reasons are as follows:
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. MetaTRACE was assessed by the sampling subcontractor in
- compliance with ANSI/ASME NQA-1 QA program requirements
through onsite evaluation prior to contract award.

. A1l of MetaTRACE’s analytical results were subjected to
rigorous independent validation in compliiance with WINCO -
approved validation protocols based on those used by the EPA
in its CLP.

* The sampling subcontractor introduced blind performance
audit samples into the samples delivered to MetaTRACE; all
performance audit sample results were within the EPA-defined
control Timits.

s The samp]iﬁg subcontractor conducted a laboratory
“‘““““survej1Tance“atWMetaTRACE"on March 22, 1990, with-WINCO QA,

+ by 1 5 3 1
technical, and project management representatives observing.

MetaTRACE was observed to have initiated corrective action

measures related to the problems specified in the EPA

directive.
The results of data validation indicate that all time sensitive
soil sample analyses (i.e., those for volatile and extractable
organics) were extracted within EPA specified holding time limits.
A11 other analyses were conducted within the reguired 28 day
1imit. Holding times for organic analyses of soils have yet to be
established, but the most recent proposed update to SW-846
recommends all soils, sediments, and sludges be analyzed within 14
days (EPA 1987).

Initial resulis of the anajysis for mineral spirits reported
levels above detection limits. However, upon undergoing
validation procedures, were eliminated from consideration due to
contamination found in all associated laboratory bianks. As part
of the validation a review of the chromatograms for all mineral
spirits revealed a substantial rise in the baseline. This was
quantified by the laboratory as an indication of the presence of
mineral spirits. Validation review determined the rise to be a
false identification of an interferring contaminant, and thus

eliminated all mineral spirits data from further conside

(8

w3 o
daLivii,.




Organic compounds (toluene, 4-methyl 2-pentanone, and bis (2-
ethylhexyl) phthalate) were detected and validated in some soil
samples. These are all recognized as common laboratory
contaminants and were found near or below the sample detection
1imits. Comparison of these compounds with results from the
associated blanks and using the criteria and rationale as
specified in Part XI of the EPA data validation guidelines (EPA
1988b) eliminated them from further consideration.

5.7.2 Data Evaluation

Background levels were determined from samples collected by the
University of Utah Research Institute (UURI), Salt Lake City,
Utah, during two studies conducted in 1986 and 1987. Ten
background samples were collected outside the ICPP fence from the
surface to a depth of 24 inches. A summary of this data is
presented in Table 2. Also shown on this table is the one-sided
upper tolerance interval {UTI) for the background data, assuming a
normal distribution with 95% coverage of samples at a 95%
confidence coefficient. A UTI is a concentration range, from
background data, in which a large portion of the background
observations should occur with a high probability. There are a
number of caveats to the use of the UURI data for determining

*action® Teveis to trigger cieanup activities. These iimitations

include:

- all UURI data is from the near surface (0" - 24") level and
may not be representative of deeper soils;

- many areas of the ICPP have been graded or filled.
Background samples collected by UURI represent native
material and may not be representative of this fill
material;

- certain constituents are elevated above natural background
as a result of point and non-point sources as a result of
site activities. It would be inappropriate to establish

cleanup levels based on natural background if there is
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widespread elevation of constituent concentrations not
associated with releases from the LDU.
Organic constituents were evaluated to determine their presence
above sample quantification limits. Inorganic results were
evaluated to determine their presence above a Tisted background
UTI {see Table 2).

If an inorganic analysis resulted in a concentration above the
upper threshold interval (UTI), it was screened for EP-Toxicity
leaching using an upper threshold 1imit (UTL). This UTL was used
to determine if a sample approached a regulatory limit. Based on

" the required diluting of a sample, by a factor of 20, for

conducting an EP-Toxicity leach test, the total constituent
analyses threshold 1imits were established as the EP-regulatory
threshold times 20. Therefore, if a sample exceeded its
corresponding UTI, it was further screened to see if it exceeded
its UTL. If the sample also exceeded its UTL, it was subjected to
an EP-Toxicity ieach test. More simpiy stated, if a constituent
was detected above the background level (UTI) it was further
evaluated to determine if it was above a derived regulatory
threshoid (UTL). If it was also above this threshoid then a
sample was subjected to an EP-Toxicity leach test. The EP-
Toxicity results were then compared to the regulatory limit.
Shouid the result be above the reguiatory iimit, then the material
was considered a RCRA hazardous waste.

Hnalyses anu scr‘eemng showed that Oﬂly five murgdm(.b \ 'bE-_"l'lL',
chromium, lead, mercury, and silver) and three organics (toluene,
4-methyl 2-pentanone, and bis (2-ethythexyl) phthalate) were

detected above their UTIs. Of these, only one mercury sampie
exceeded the UTL and was tested for EP-Toxicity. Analysis of the

leachate from this test did not detect any mercury. The organics
+ .

ok k] cieiam 1T S 2l oa
geLecied were di! t‘.'!l Idue

i d e
validation procedures (see Section 5.7.1).
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5.7.3 Data Reporting

All data was reported to the sampling subcontractor in both their
reduced and raw forms. Concentration values were presented with
their appropriate units of measure and uncertainty values. Data,
as presented to WINCO in the attached final repori, was in its
reduced form only. Therefore, the data as presented in this
document, is given in its reduced form. Raw data information is
available upon written request.

5.8 Sample Analysis

A1l soil samples were analyzed for the constituents shown in Table 1,

except for radionuclides at Pacific Northwest Environmental Laboratory,
nc. of Redmond, Washington. Fracture fi
were analyzed by MetaTRACE, Inc. of St. Louis, Mi
constituents including radionuclides. The 0 -6

T
1

Lmtwamle af o £ (imram s Tl P BT . ad OLT L b b inn FPie s d e v mam +aT
LUTENUVIE U WETE SpliiL d!IU d!IdIJLCU gl QuUIT aUuLNcril EHVIIUIIIIR:'IILdl
Laboratory, Inc. of New Orleans, Louisiana and by Southwest Laboratory
of Oklahoma, Inc. of Tulsa, Oklahoma, for dioxins and furans only.
DaAdinnur~rlidas sunma mat am Amdmatinanl $amant anmalutba Thayv wawa nddad +n
N iviiuo il IUTo WET O vy 4l wvi IHII al LGIBCL Cl!lCl-IJ‘L!: III _y ITI T QGQUUTAU LW
the 1ist and analysis only after discovery of the radioloegic
contamination in the deep borehcle. Additional information associated
hlﬂ“‘h +hf\ r--\mn.!n r-n"?nr-i-nnn '!V\A "lh'\1\ll'":l‘ m~En hn :nlll"lA ';I'I "‘hﬂ Tnf‘l’\l’l':l"]1
wibLil Lire JUIIIPIC VU ITWL IV Qariu Qraln 312 wail | ¥ 5w (IR AVIRLP] 1 LY | | TS DR F AR ]
Work Plan (Golder, 1990a).
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A1l samples were analyzed for hazardous constituents usi
mothnads (SW-R48) Analveis resn1+c wovre docyuman
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validated using CLP equivalent methods following EPA data
validation guidelines (EPA 1988a and 1988b).

£

Sample analyses were conducted on all soil samples from boreholes
1 through 5 and 7 through 11 for the constituents listed in
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Table 1, except for the radionuciides. The soil samples from
borehole 6 from the surface to 6 feet were analyzed for 40 CFR
part 261 Appendix VIII parameters, Target Compounds List analytes
not found under Appendix VIII, and radionuclides (see Appendix D).

Samples from. 6 feet to top of bedrock, were analyzed for Table 1
constituents with the exception of radionuclides and mineral
spirits. Fracture fillings, from borehole CPP-55-06 were analyzed
for all Table 1 parameters.

Of the inorganic constituents analyzed for only arsenic, chromjum,
lead, silver, and mercury exceeded their respective upper

tolerance intervals (UTI} (see Section 5.7.2Z for a description of
the UTI). There is no apparent correlation between location of

the elevated concentrations and depth of collection (see Table 3}.

Arsenic and chromium exceeded their UTIs in only one sample each
from two different boreholes, CPP-55-07 the 2’ - 4’ interval and

o A R RN S N R BV (RN oy

CPP-55-11 the 4’ - &' intervai, respectively. Lead exceeded ihe
UTI in two samples, 0’ - 27 and 2’ - 4’, from two different
boreholes, CPP-55-05 and CPP-55-08, respectively. Silver exceeded

the UTI in a number of bailplt‘b, but never by more than 1 mg/’kg.
Furthermore, as a result of the statistical method utilized, the
UTI for silver is artificially set at the detection limit. Thus,

. - - 4+~ 1ITT =y 4 N
any silver detected would be above its UTI level. This was

required in that all background UTIs for silver were below the
current sample detection limit. To have used half the UTI in

Ly . -~ amirm land wvaasrr n
statistical methods would have yielded invalid results. The

methodology incorporated was done in accordance with EPA:approved

methods. None of these metals approached their respective upper

Flhmambeamn T A Tdm
Ll canuila 1

L3
threshold 1imit).

4+ foann Cam~
{2t vt

samples. It was detected from at least one depth in all but one
borehole, CPP-55-01. The 0 - 2 foot sample generally contained the
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Table 3. E
Inorganic Sample Analysis Results ]
1 Land Disposal Uit CPP-55 E
Borehoke Depth Arsenic Barium Cadmium Chiomium Tron Lead Mercury Nickel Seleniurm Silver ;
mg/Kg mg/Kg mg/Kg mg/Kg ng/Kg -mg/Kg mg/Kg mg/Kg mg/Kg | mgKg 1
| CPPS5-01 o-T 4.7 . 2150 100U U5 17,900 13.0 Bes U 20.0 0620 U 29 :
-1 51 L 70,0 100U 85 10,500 63 nosu 163 0.580 U 200
4 -8 4.7 A 91.2 100U 1.6 10,600 63 pMsuU 174 6570 U 20U
I CPPE5-02 v-T 62 ST 100U 324 13500 106 012 218 0620 U 21U
-4 6.1 133.0 Loo U 256 12,900 10.1 0y 19 0.610U 20U
4 -6 55 96.1 Ny 152 10,600 7.6 005 U 16.6 9560 U o 18U -
CPPS5-0 C-z 73 ; 1150 10U 388 12,500 105 009 B 196 0.610 U 20U
-4 1.9 1200 100U U4 12,300 7.8 0.45 17.0 0.540 U 26U
-6 5.1 120.0 10U 05 10,900 5.8 0.07 B 214 0.600 U B 21U
CPPS5-04 r-7 67 Moo 100 U 73 14,000 19 0.65 226 0640 U 21U
| r- 6.0 1310 L0y 197 12,800 97 0.42 206 0.620 U 21U 1
-6 5.9 1170 98 1 ns 1,400 157 0.20 244 0.610 U 20U
CPPS5-05 -z 57 : 183.0 100U 226 17,100 181 0.19 U3 0580 U 30
sy 5.0 97.4 100U B 11,600 320 005U 18.1 0520 U 21
| .6 17 ; 86.2 100 U B 9,680 68 012 17.9 0580 U 20 !
CPPS5-06 -7 49 : 109.0 11 164 NA 89 0.11 204 0410 U 05U
] 74 50 : 86.9 099 U 133 NA 9.0 0.20 16.8 0.400 U a5 U
-5 64 ' 164.0 14 2.9 NA 86 02 7.6 0400 U 07U !
CPPS-U7 v-z 5.6 T340 10U 21.8 13,000 84 058 18.6 0610 U 21
‘ T4 134 106.0 100y 211 11,300 9.6 005 175 0530 U 201
-6 8.0 R 71 100U 158 8,560 15 0.05 16.0 050U - 20U
CPPS5-08 g 4 65 138.0 098 U 54 15,100 87 0.08 B 65.0 0.630 U 20U ‘
vy 6.1 1240 090 Y 53 15,100 7.5 05 U 2.2 05% U : 19 |
-6 6.1 ' 9.3 0s7 U .2 13,100 6.9 05 YU 187 0.600 U T 17U
CPPs5-09 -7 8.0 163.0 09U 405 18,100 1.0 0.13 25 0550 U 20U
-t 7.1 131.0 09 20.9 14,300 10.7 005U 136 0.630U 19U
-6 6.2 080 100 U 179 12,100 7.2 0e5 U 181 0570 U . 200 i
CPPS5-10 r-r 4.7 181.0 wou ' 2.9 37,200 9.0 049 Coua 0560 U 23
r 6.2 160.0 100 U 05 16,300 104 0.11 ne . 0560 U 25
.5 6.0 85.1 100U 183 11,300 6.3 0B U 16.0 0560 U 1~ 20 |
CPPSi-11 r.z 5.2 T 480 100 U 5.1 14,560 9.7 520 * 215 0530 U 24
T4 3.8 - 1330 100 U 2%.4 16,100 69 005 U =4 0.600 U 24
-6 44 105.0 100U 67 11,500 61 0BU W2 0570 U - 21U
il Maxisaum value 134 © o se 140 ‘ 647 18,100 320 5.20 5.0 0.640 U 30
; Minimum value 18 70.0 087 U 133 9,680 5.8 005 U 160 0400 U . 05y
Betection fimit 3.0 00 100U 10.0 50 30 0.05 0.0 0500 - 20
Il Bked UTI 8.7 4030 5.00 420 - 210 0.07 - 0.670 S EE

U = compound was analyzed for but not detected, the reperied value is the sample detection limit,

= result i the average of three analyses, 7.1. 5.7 and 28 mg/Kg.
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highest concentrations at most sampling sites. Only one samp1e,'0’ -
27, from CPP-55-11 contained concentrations above both the UTI and the
test no mercury was detected (see Table 4). This single sample is from
one of the locations farthest from the potential discharge sourceupper
threshold 1imit. When subjected to the required EP-Toxicity leach
(building T-15). Since the reported value is the average of three
widely varied analytical results, the concentration vs distance is
probably related more to some heterogeneity in the soil than to a
discrete disposal event. This is further supported by the fact that
only this sample at this location was above detection Timits.

Three organic constituents, toluene, 4-methyl Z-pentanone, and bis
(2-ethylhexyl) phthalate were detected from the volatile organic
analyses {(see Table 5). During validation procedures all were
eliminated from further consideration as they are all recognized
Jaboratory contaminants as illustrated in Section 5.7.1 of this report
and Section 3.3 of (Golder, 1990c). Furthekmore, concentrations of
toluene and 4-methyl 2-pentanone were detected near or below detection
limits (5 and 10 ug/kg respectively). Bis (2-ethylhexyl) phthalate,
though above detection Timits, was also found in associated Taboratory
blanks.

Deep soil samples (below & feet) were not evaluated against UTIs because
of the shallow depth of the background sampies. They were, however,
screened against their derived upper threshold limit (UTL). In general,
the concentrations were higher the deeper the sample collection depth.

r soils. It should

Tabie 6 lists the concentration

s e
be noted that no metals exceeded their respective UTLs.

Radioactive contami
significant levels in the deeper fracture fi 11ings within the basalt,
and in lower concentrations in the perched water. For this reason the
borehole CPP-55-06 was converted to a 2" RCRA monitor well. Since there
is no potential source and no evidence of strontium release at the
surface, this contamination is thought to have migrated laterally from a
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Table 4.

Borehole: CPP-55-11

Depth: 0' to 2'

Threshold Limit | EP-Toxicity Requlatory
Analytical Total (UTL) Results Limit

Parameter Results (mg/Kqg) (ng/Kqg) (mg/L)
(mg/Kg)

Arsenic 5.2 100 0.003 u 5.0
Barium 148 2000 1.194 100.0
Cadmium 1.0 u 20 0.005 u 1.0
Chromium 25.1 100 0.01 u 5.0
Lead 9.7 ) 100 0.003 u 5.0
Mercury 5.2 4 0.0001 u 0.2
Selenium 0.53 u 20 0.003 u 1.0
Silver 2.4 100 0.01 u 5.0

u = signifies the compound was analyzed for but not detected. The listed value is the sample detection limit.

= signifies the result is an average of three consecutive measurements of 7.1, 5.7, and 2.8 mg/Kg.

UTL is described in text section 5.7.2.

Regulatory Limit refers to EP-Toxicity characteristic limit as specified in 40 CFR Part 261.24, Table I.
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Table 5.

Organic Sample Analysis Results
4-Methyl-2- Bis(2-ethylhexyl)- High Boiting

Borehole Depth Pentanone Toluene phthalate Point Hydrocarbons
(ft) ug/Kg ug/Kg ug/Kg mg/Kg
CPP55-01 0-2 10u 1} 330u KA
Z2-4 10u i Su 330u NA
4 - B 10u Su 330u NA
CPP55-02 0-2 i0u 33 330u NA
2 -4 10u Su 330u NA
4 -6 10u Su 330u NA
LPP55-03 0-2 10u Su 330u NA
2 -4 10u Su 330u NA
4 - 6 10u Su 330u NA
CPP55-04 0 -2 10u Su 330u NA
2-4 10u 5u 330u NA
4 -6 10u 5u 330u ) NA
CPP55-05 0-2 10u Su 330u 440
Z -4 10u Su 330u NA
4 - & 10u 5u 330u NA
CPPPES-0B 0 -2 15 Su 1800 NA
2-4 10u 5u 4000 NA
4 -6 10u 5u 330u NA
CPP55-07 0-2 10u 5u 330u NA
2 -4 10u 5u 330u KA
4 - 6B 10u By 230u NA
CPP55-08 0D-2 10u Su 330u : NA
2 -4 10u bu 330u NA
4 -6 10u 54 330u NA
CPP55-08 0-2 10u Su 330u NA
2 -4 10u 5u 230u KA
4 -6 10u 5u 330u NA
CPP55-10 ¢-2 10u Su 330u NA
2-4 10u Su 330u NA
4 -8 10u Su 330u NA
CPP5E-11 0 -2 10u 5u 330u NA
2-4 10u Su 330u NA
4 -6 10u Su 330u NA
Max imum value 15 5u 4000 440
Minimum value 10u 3] 330u NA
Detection limit 10 5 330 NA

u o= compound analyzed for but not detected. the reported value is the sample detection limit.
js= indicates an estimated value. Used when estimating a concentration for tentatively identified

compaunds where a 1:1 responce is assumed, or when the mass spectral data indicate the presence of a
compound that meets the identification criteria but the result is less than the sample detection limit
but greater than zero.

High boiling point hydrocarbons were determined hy GC/FID (Modified EPA Method 8015/C0OKS method).
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Inorganic and Radiochemical Analysis Results (mg/Kg or pCi/g)

Table g

Borehole 4, Land Disposal Unit CPP-55

Borehole

Arsenic

Barium

Nickel

U = Compound was analyzed for but not detected the associated value is the sample quantitation limit.

31

Cadmiom Chromium fron Lead Mercury Selenium N Silver Strontium 90 Polassium 40
CPP55-06 o-2 49 109.0 1.10 16.4 NA 8.9 0.11 204 0410U 05U NA NA
2 -4 50 889 09 U 13.3 NA 9.0 0.20 16.8 0.400 U oS5 U NA NA
4 .5 6.4 164.0 140 209 NA 8.6 0.22 276 0.400 U Q7 U NA NA
A 6 -8 59 141.7 .01 U 214 11,200 6.6 0.14 227 0550 U 20U NA NA
L 8- 10 12.1 115.1 1.06 U 20.1 11,820 6.9 030 24.6 0.610U 21U NA NA
L 107 12 5.9 985 102U 160 7,674 75 0.05 U 14.6 0.550 U 20 U NA NA
U 16" 18° 54 1229 1.3 U 15.1 5473 9.0 1519 8 13.8 ns50 U 21U NA NA
\ 20 22 6.6 136.9 0.88 U 23.9 11,400 7.2 0.05 U 19.8 0.620 U 18U NA NA
I 247~ 26" 5.6 1257 098 U 21.8 11,970 6.0 005U 21.6 580 U 200 NA NA
U 28°. 30 65 1337 088 U 17.6 10,790 6.8 0.05 U 17.5 0530 U 18U NA NA
M 32. 347 60 114.8 1.00 U 177U 10,690 6.8 004 U 16.8 0.620 U 20U NA . NA
36’- 38 65 117.2° 098 U 18.7 10,220 6.7 0.05 U 155 0570 U 200 NA NA
BASAL 407 42 84 2231 110U 355 22,190 U7 0.05 U 322 0.640 U 22U NA NA
CLAY 4. 44° 10.0 238.6 110U 415 22330 15.8 0.06 U 354 059 U 22U NA NA
FRAC. FILL 111 7.6 4260 070 U 13.8 46,365 8.1 0.10U 100.0 0700 U 6.0 4800 500 14 2
FRAC. FILL 115 52 398.0 070 U 27.6 49,174 8.0 030U 121.0 0700 U 6.1 4300 500 16 2
INTERBED . 17 7.9° 609.0 080 U 35.0 21,933 41 0.10U 526 0.800 U 29 U 28 3
INTERBED 1Y 74 295.0 1.20 3i1.1 25,225 5.0 010U 48.6 0.600 U 38 1 U 29 3
INTERBED 1217 6.6 359.0 080 U 33.0 2,698 59 0.10 51.0 0.800 U 3.6 1 U 28 3
Maximurm value 121 605.0 1.40 415 49,174 15.8 030 121.0 0.800 U 6.1 4800 29
Minimum value 49 889 070 U 133 7674 4.1 004 U 13.8 0400 U 05U 4300 14 §]
Detection Limit 30 . 10.0 1.00 10.0 50 30 0.05 200 0.500 20 1U 1




separate source, and, as such, will be treated separate1y'from the issue
of CPP-55.

£.8.2 Quality Assurance Samplie Analysis

The quality of sample data is of utmost importance. Quality
assurance/quality control (QA/QC) procedures were implemented
throughout the collection and analysis of samples. QA/QC
procedures utilized during the chemical analysis portion of this
program consisted of the following:

- analysis of trip, equipment, and field blank sampies for
monitoring of potential contamination introduced from the
sampling containers, decontamination process, or the
shipping containers;

- analysis of field duplicate samples for the measurement of
overall field and laboratory precision;

- analysis of blind reference samples for volatiie organics
and selected trace metals;

- analysis of decontamination rinseate for characterization
and determination of disposal requirements;

- a procedure audit was conducted at the sampling site during
routine sample collection and

- an analysis audit was preformed at one of the contract
Taboratory faciiities to track handiing and anaiysis of
samples.

A11 QA samples were analyzed by the same methods used for the soil

sampies. Results of the QA sample analyses are listed in Appendix

C.
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6. CLOSURE PROCEDURES

Section 5 of the approved closure plan stated that "If the unit is
contaminated above RCRA regulatory thresholds, the unit will be clean-closed”.
Since none of the detected constituents were above RCRA regulatory thresholds
for EP-Toxicity and no listed waste were detected, this unit will not require
removal action to obtain clean closure and can be safely eliminated as a
hazardous site.

The concentrations of the constituents were also below the risk based action
Tevels listed in the proposed RCRA corrective action guidelines (Federal
Register Vol. 55, No. 145, pp 39798-30884). Furthermore, a Health and
Environmental Assessment of the unit (see Appendix A) showed that the highest
risk factor to be from ingestion of chromium contaminated soil (at 1.3 x 10°
for a residential adult scenario). Risk associated with the most wide spread
contaminant found, mercury, is at the 1.0 x 10° level for the same scenario.
Since the site is located within a fenced security area that is anticipated to
continue operations well into the next century, the use of the residential
scenario is very conservative.

7. DECONTAMINATION PROCEDURES

Prior to use, all split-spoon samplers, Texan liners, and associated sampling
equipment were decontaminated by the sampling subcontractor. Decontamination
is specified in Section 5 of the attached Technical Work Plan and consisted
of:

steam cleaning equipment with deionized water;

drying, then wiping with a methanol dampened rag;

air drying and a final rinse with deionized water;

wiping dry and wrapping in clean, fresh plastic until needed.

The drill rig was decontaminated by the drilling subcontractor, under
direction of the sampling subcontractor, before moving on site.
Decontamination consisted of high pressure steam cleaning at a site designated
by WINCO personnel. After steam cleaning sampling personnel visually
inspected the rig for signs of grease, hydraulic fluid, or other potentially
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contaminating materials. A routine radiation survey was also conducted prior
to the rig entering and leaving the ICPP secured area.

Decontamination rinseate from the washing of the sampling equipment was
collected in a decon trough. Samples of this rinseate were collected prior to
pumping out the trough and analyzed for proper disposal. Rinseaie was pumped
from the trough into 55 gallon DOT approved drums, for storage and disposal,
after sampling.

8. POST-REMOVAL SAMPLING AND ANALYTICAL PROCEDURES

Since LDU CPP-55 is beiﬁg presented for ciean closure without reimoval
post-removal sampling and verification will not be required. If, under the
upcoming INEL Interagency Agreement, further action is deemed necessary, it
will be addressed at that time.

9. CLOSURE QUALITY ASSURANCE/ QUALITY CONTROL PROCEDURES

A1l administrative, sampling, and analysis activities were performed in
accordance with sound QA/QC procedures. These procedures are outlined in the

Quality Assurance Program Plan: INEL/ICPP Land Disposal Unit Chavacterization
Support (Golder Assoc., 1990c) and the Quality Assurance Project Plan for

i

Driliing and Sampling at lLand Disposal Units CPP-34 and CPP-55 (Golder Assoc.,
i990a). These plans meet the requirements for proper QA program controls by
incorporating all applicable sections of ANSI/ASME NQA-1, Quality Assurance
Program Requirements for Nuclear Facilities, and EPA’s Interim Guidelines for

Plan nAManﬂR
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10. CLOSURE CERTIFICATION

Since LDU CPP-55 is to be clean closed without removal, closure certification
may not be required. If deemed necessary this certification will be provided
to verify that sampling was done in accordance with the procedures outlined in
the approved closure plan.

11. AREA RESTORATION

Since no remedial actions are anticipated for this site, area restoration will
not be required. If future activities are preformed at this site, restoration
concerns will be addres%ed at that time. Al11 drilling spoils were
containerized and disposed of under ICPP waste management procedures.

12. OTHER TOPICS OF CONCERN

At this time, based on regulatory limits and health and environmental
assessments there are no other concerns deaiing with this unit. The
radioactive contamination found from 69 feet to 119 feet in the deep borehole
is to be investigated further as characterization of the 110 foot interbed is
carried out.

13. SCHEDULE OF ACTIVITIES

This document is being submitted to EPA Region X and the State of Idaho for
final approval of the closure plan submitted in January 1982 and approved in
September of 1989,

14. POST CLOSURE

Since the hazardous constituents detected were all below regulatory concerns
and do not pose any unacceptable risk to human health or the environment, post
closure requirements under RCRA (40 CFR 265.117 - 120} and the Consent Order

and Compliance Agreement will not be required for this unit.
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Future activities deemed netessary under the upcoming INEL Interhgency
Agreement may require post closure monitoring. The ICPP is currently
developing a detailed facility wide Groundwater Monitoring Plan as required
under 40 CFR 265.90 to address all units.

36




15. REFERENCES

Cooper, S. €., Geolpgical and Hydrological Characterization of the Idaho
Chemical Processing Plant (ICPP), WINCO Environmental Engineering Section,
1988, 62 p.

DeVoe Paint Manufacturing, Salt Lake City, UT. Telecommunications, 1990.

Doherty, D. J., McBroome, L. A., and Kuntz, M. A., Preliminary Geological
Interpretation and Lithologic Log of the Exploratory Geothermal Test Well
(INEL-1), Idaho National Engineering Laboratory, Eastern Snake River Plain,
Idaho, OP 79-1248, U.S. Geological Survey, Idaho Falls, Idaho, 1979.

Environmental Protection Agency (1987), Test Methods for Evaluating Solid
Waste (SW-846), 3rd edition, Waste Management Division, Office of Solid Waste,
US Environmental Protection Agency, Washington D.C. _

Environmental Protection Agency (1988a), Laboratory Data Validatjon Functional
Guidelines for Evaluating Inorganic Analyses, Hazardous Site Evaluation

Division, US Environmental Protection Agency, Washington D.C.

Environmental Protection Agency (1988b), Laboratory Data Validation Functional
Guidelines for Evaluating Organic Analyses, Hazardous Site Evaluation
Division, US Environmental Protection Agency, Washington D.C.

Environmental Protection Agency (1989a), RCRA Facility Investigation (RFI}
Guidance, Volume I: Interim Final, EPA/530/SW-89-031, OWSER Directive 9503.00-

6D, Office of Solid Waste, US Environmental Protection Agency, Washington D.C.

Environmental Protection Agency (1989b), Health Effects Assessment Summary
Tables - Fourth Quarter FY-89, OWSER (0S-230) ORD (RD-68%9), OERR 9200.6-303-
(89-4), Environmental Criteria and Assessment Office, US Environmental
Protection Agency, Washington D.C.

Golder Associates (1990a), Technical Work Plan for the Idaho Chemical
Processing Plant Drilling and Sampling Program at Land Disposal Units CPP-34.
and CPP-55 {volumes I and Il), Golder Associates Inc., Redmond WA.

Golder Associates (1990b), Report for the Idaho Chemical Processing Plant
Drilling and Sampling Progqram at land Disposal Unit CPP-55, Golder Associates
Inc., Redmond WA.

Golder Associates (1990c¢), Quality Assurance Program Plan: INEL/ICPP land
Disposal Unit Characterization Support, Golder Associates Inc., Redmond WA.

Mann, Larry J., Hvdraulic Properties of Rock Units and Chemical Quality of
Water for INEL-1 - A 10,365 foot Deep Test Hole Drilled at the Idaho National
Engineering Laboratory, Idaho, 1D0-22070, U.S. Geological Survey, Idaho Falls,
Idaho, 1986.

37




University of Utah Research Institute (1986), EFPR Warehouse Site, Idaho
Chemical Processing Plant, University of Utah Research Institute, Salt Lake
City UT.

University of Utah Research Institute (1987), Chemical Storage and Zirconium
Feed Tank Storage Areas, University of Utah Research Institute, Salt Lake City
uT. ‘

Westinghouse Idaho Nuclear Corporation, Inc. (WINCO) (January, 1989), Closure
Plan For CPP-55. Mercury Contaminated Area {South of ICPP T-15),WINCO, Idaho
Falls, ID.

38




APPENDIX A
HEALTH AND ENVIRONMENTAL ASSESSMENT




HEALTH AND ENVIRONMENTAL ASSESSMENT

A Health and Environmental Assessment (HEA) is conducted to evaluate the
potential harmful impacts of hazardous constituents present at a site. The
HEA involves identifying the contaminants of concern, the concentrations of
those contaminants in the affected environmental media, and the exposed, or
potentially exposed, human and envirenmental receptors. The essential element
of any HEA is the development of appropriate health and environmental
criteria, to which the measured toxin concentrations can be compared. These
criteria are based primarily on EPA-established chronic exposure limits. When
one or more of these criteria are exceeded, there is the Tikelihood for
adverse health or environmental effects.

The following HEA evaluates the potential impacts associated with the
contaminants detected in the sampling program for LDU CPP-55.

A.1 IDENTIFICATION OF TOXIC CONTAMINANTS

Analyses for the presence and concentration of ten metals were conducted on
the shallow soil sampies from LDU CPP-55. Of the ten metals analyzed, five
were either not detected or are essential elements for human health at the
concentrations of concern. Silver was not evaluated because of its low,
uniform distribution. The remaining four metals, arsenic, chromium, lead, and

mercury, were assessed for health and environmental impacts.

Arsenic is a suspected human carcinogen by inhalation and is & confirmed skin
carcinogen via ingestion. Arsenic may occur in either of two valence states,
the trivalent (+3) and the pentavalent (+5). The trivalent form is more foxic
than the pentavalenti form; and the inorganic form is move toxic than the

organic form.

Logo o 2 iions  annad a - L oam mmm mde FlhhuvAas Al A =
Chromium exists in on f three valence st

e
affects are associated with the hexavalent form. This form is associated with
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Tung and respiratory tract cancer resultant from inhalation. There is no
evidence of carcinogenicity from ingestion of hexavalent chromium.

Lead is a well documented cumulative toxin, associated within laboratory
animals. Because of the extremely low blood lead levels at which adverse
effects can occur, the EPA has recommended that neither a chronic reference
dose nor a numerical cancer risk -estimate be used.

Mercury toxicity is highly dependent on the form, organic or inorganic, and
the route of exposure, inhalation or ingestion. Target organs for toxic
effects are the central nervous system and kidneys. Mercury has not been
classified as a human carcinogen.

Of the three organic compounds detected, toluene, bis (2-ethylhexyl) phthalate
(BEHP), and 4-methyl 2-pentanone, none were found at levels that would pose a
health or environmental hazard. Conservative screening calculations of BEHP,
a possible human carcinogen, is 1E-08. Thus no organic compounds were
evaluated in this HEA.

A.2 IDENTIFICATION OF EXPOSURE PATHWAYS

The contamination detected at CPP-55 has been localized in the soil.
Migration and transportation of these metals to other media could influence
potential exposure pathways. However, due to the extreme depih to
groundwater, the lack of any nearby surface water bodies, and the extremely
Tow vapor pressures of these compounds, the main routes for exposure are
through ingestion and dermal contact with contaminated soii. Because of the
chemical forms of these metals in soils, the primary concern is through
ingestion.

A.3 IDENTIFICATION OF RECEPTOR POPULATIONS

The identification of a receptor population for exposure at LDU CPP-55 is very

straightforward. This unit is located inside of a secured area with Timited
access. Therefore, a reasonable assumption is that an adult worker represents
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the typical receptor (industrial scenarioc). For comparison purposes, and to
evaluate the carcinogenic risk for arsenic, an adult residential scenario was
also calculated.

A.4 HUMAN HEALTH ASSESSMENT

Screening criteria and calculated intakes for the identified metals, using
soil ingestion as the exposure route and an adult worker as the receptor, were
used to assess the human health effects at LDU CPP-55. Table A.1 summarizes
the results of this assessment.

General assumptions used in this calculation incliude:
- Maximum concentrations of detected metals were used;

- toxicity is limited to chronic toxicity or
carcinogenicity;

- chemical intakes were calculated using the EPA
standard intake equation (EPA 1989c);

- upper bound exposure parameters, as recommended by USEPA Region X,
were used in all intake calculations (EPA, 1990b).

Several criteria were used to evaluate the potential health effects of the
metals detected at LDU CPP-55. First was the calculation of a maximum
allowable soil concentration based on system toxicity and using a sensitive
population (16kg child, ingesting 200 mg of soil per day over a 5 year
period). This screening criteria was conducted as recommended in the RCRA
Facility Investigation Guidance (EPA, 1989c). Soil concentrations for
arsenic, chromium, and mercury did not exceed the calculated maximum. The
calculation for lead was not conducted because its concentration {32 mg/kg)
was below that necessary to produce an increase in blood lead levels in
children (>500 mg/kg).

Secondly, when chronic intakes from exposure for both scenarios were compared
to background levels only chromium and mercury exceeded the chronic intake
health risk that might occur with exposure to background levels of these
metals.

A-3




Maximumn Detected Screening Criteria Chemical intake and Hazard Quolients .
. Background Sail | g4l C ; " - : —— - Industrial S . Residential Aduit ‘ .
Constituent . il Concentration | Chronic | Chronic intake | Maximum Soil ustrial Scenario N Other Information
Concentration Oral/RID Jrom Background] Concentration for X - Scenario l ma
' -2 0-& (ma/kg/day) {mg/kalday) Senstive Population Chemical Intake| Hazard | Chemical Intake|Hazxard
(mg/kg) (mg/kg) | (mglkg) {markg) (mg/kg/day) | Quotient| (mg/kg/day) [Quotient
Cancer Risk Associated with
_ a d Oral Arsenic |nlakes:
Arsenic 8.7 8.0 134 1E-3 1.7E-6 80 3.6E-6 0.0036 2.7E-6 0.0027| Background : 2.9E-6
Industiat  : 6.1E-6
Residential 7 4 6E-6
. b d There is no evidenca that
Chromium 42 40.5 64.7 5E-3 8.4E-6 400 1.8E-5 0.0036 1.3E-5 0.0026| chromium (V:} is carcinogenic
by the oral rotite
a e Quantitative evaluation not
Lead 21 28.7 32 ND 4.2F-6 500 8.6E-6 -—— 6.4E-6 — | recommende:] because toxic
effects may ba without a threshold
Mercury 0.07 5.2 52 3c-4 a 1.4E-8 24 d 1.4E-6 ' 0.0047 1 0E-6 0.0033 RfD based on adverse central
{inorganic) nervous system effects
a Source; Health Assessment Summary Tables, Fourth Quarter, 1989.
b Source: Integrated Risk Information System (iRIS) Access Date 4/4/90.
¢ Not Determined.
d Calculated Soil Concentrations.
e Soil Lead Concentrations > 500mg/kg May Produce Increase Blood Lead Levels in Children
Table A.1
SUMMARY Of HEA FOR LDU CPP-55
A-4 , . EGAGACPPID
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The final criteria compared the calculated chemical intake with the chronic

al reference dose published in either the Integrated Risk Information
Service or the Health Assessment Effects Summary Tables. The chronic oral
reference dose (RfD) is defined as the dose to which an individual might be
exposed on a daily basis for a lifetime without developing documented critical
toxic effects. None of the chronic chemical intakes for any of the
constituents found at LDU CPP-55, for either residential or industrial
scenarios, were above their respective RfDs.

To further characterize the potential non-cancer health effects from exposure
the hazard quotient (ratioc of chemical intake to RfD) was calculated. The
non-cancer hazard quotient assumes that there is a level of exposure below
which even very sensitive populations may experience no adverse health
offects. If this ratio exceeds 1.0, then there may be concern for potential
non-carcinogenic health effects. A1l hazard quotients, for the three metals
evaluated (lead does not have an RfD), were significantly below 1.0 (see Table
A.1). The combined hazard quotient for the effects of all three metals was
also significantly below 1.0 (0.0119 for the industrial scenario and 0.0088
for the residential scenario).

Because of the documented carcinogenicity associated with the oral expasure
route to arsenic a cancer risk for this unit was calculated. The risk for all
exposure scenarios was found to be at the 1 x 10® Tevel (see Table A.1}.

A.5 ENVIRONMENTAL ASSESSMENT

Arsenic, chromium, and lead exhibit low potential toxicity for piants and
somewhat higher toxicity for animals. Mercury will readily translocate in
plants and may undergo biomagnification in the food chain, and is particularly
toxic to aquatic animals. However, the potential for environmental effecis
from the contamination at the site is minimal. LDU CPP-55 is located within a
fenced industrial area. Vegetation within the ICPP is controlled with
nerbicides, while large animals are restricted from the area by animai control
fences.
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SACJECT: WINCONSPP/D RECORD OF BOREHOLE CPP-55-2 SHEET 1 OF 1 i
PROJECT LOCATION: INEL BORING DATE: 4 JANUARY 1990 DATUM: MSL :/D: »
PROJECT NUMBER: 383-1195.020 BORING LOCATION: lCPP.ss‘ ! :

SO0 PROFILE SAMPLES PENETRATION RESISTANCE
w 5 BLOWS/FT 2
s5.| 2 2 2 4 & 80 PIEZOMETER
3] g = gev E = + : ; : oR
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g § 3 |oerm| 2 g Wo o w1
c 1 i
- 0 -
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4
=) 1 a NA rozo | -
pom 2 |
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[~
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z
3
2
-
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.- .

- 8 a Ho | 239280 2 |.8520 ) -

- * 1) 7]

£.0 FT TOTAL DEPTH OF BOREHOLE

Note: HO refers to a 4.0 inch OO split spoon
agvanced wit & 140 b, hammaer with
a 30 inch drop.
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- ‘ -
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PROJECT: WINCG/AGPR/ID RECORD OF BOREHOLE CPP-55-1 SHEET: 1 OF °
PROJECT LOCATION: INEL BORING DATE: 19 DECEMBER 90 DATUM: MSL
PREJECT NUMBER: B83-3195.020 BORING LOCATION: ICPP-55
o o 801, PROFILE SAMPLES PENETRATION RESISTANCE
= 2 - BLOWSFT 1 -
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‘ PROJECT. WINCOAZPPAD RECORD OF BOREHOLE CPP-55-2A SHEET: 1 OF 1 |
PROJECT LOCATION: INEL BORING DATE: 4 January 90 DATUM: MSL Qﬂ !
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- o SQiL PROFILE SAMPLES PENETRATION RESISTANCE
= <] BLOWSFT B
H i 2 PIE2OMETER
b4 cl & = T £ il i ! O
3 glEv | o ;
3 DESCRFTION o1 2| ¥ | powss N | o= WATER CONTENT, PERCENT STANDRPE
- z Lia 5 E oin g INSTALLATION
3 |3 < |cePm| % g i e e
2 g
a 3
o o -
@ 0.0
Deraa (frozen), dark ysliowish brown fos
{10YR4/D), unsirathed, damp, GRAVEL ]
and SAND, race Sill (SW-GW) (FILL) :¢:¢
L, e 1 <} N 2.0 -
. FW ‘1;;-::;:
Y
[
o
fuee 2 -
Dwrisa, Dark auowis;Abl%wn (10’13’;-\‘%),
unsttabibed, damp, GRAVEL and WO,
nace Sun (SW-GW) (FILL) 2| WO M0 pom?
<
@2
& |2.7 FT TOTAL DEFTH OF BOREHOLE
- 3 3 -
=
3
W INale: HO relers © & 4.0 Inan OC aplit 1poon
@ RINVINCEE wil & 140 10, hammar with
% & 20 inch arop,
Z
SR L ]
-
i
Reter to Record ot :
Borehole CPP-55-2 ‘
= l —
4
4
{
3 ? -
&
4
4
el ' —
ULRG  CME.SS LOGGED: S Biancencergel
DRULING CONTRACTOR:  Mawiey Brosnan CHFCKED R Burk
DRILER  Dan Mawiey DATE, 4 Januasy 80

Golder Assoclates




e ]

zaT. WINSDICPRAD RECORD OF BOREHOLE CPP-55.3 SHEZT: 1 QOF 1

FRZ. e
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| £
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703 DESCRPTION § g g E BLOWS / N g WATER CONTENT, PERCENT e p DR
: | £ [oond 2 E " e
= =} ' | '
- ¢ p L %.00 -
Very dense {(iroZen], Qark yeiiowisn rown
(10Ymnf}.sunslr|ﬁiod, dry.caAND and
fine GRAVEL lithe silt and clay, , ’
{(SW-GW) (FILL) WG 1 HD | 54338501 b.7/0.7 —
"(140 b hammer used for Sample 1)
Yery dense (frozen), dark yellowisn brown e.re
[1CYRL72), unstratified, dry, SAND and
L GRAVEL (SW-GW) (FILL) B
F < N/A LTAN
- 2 g
210 1
Dense. dark yaiiowish brown
(10YR4 2}, unstrazifiad. dry, 1
Z | SAND ang GRAVEL Imle silt
@ | (SW-GW) (FILL or ALLUVIUM)
E’ 1
- .| 8 A
< 3 HO D an2e 07 1e 3 tame L
3
=
w
E }
: R
2 4
- 1
-
410 ]
Compact. dark yellowish brown (10YR4/2), ;
unsiratified. dry. GRAVEL some SAND,
race ;i (SW-GW) (ALLUVIUM or FILL)
2
4 HD 7.8.13.14 27 |20 n
1
- l a—
Y]
6.1 FT TOTAL DEFTH OF BOREHOLE i
‘Note: Uniess specified, HD rafers 03 4.0
nen CO sDit sPOON advanced with a
300 1B, hammer wiTh & 30 inch Qrop.
=1 7 -—
— . -
DRILL RS, CME.58 LOGGED.  J weznewcz
DRILLING CONTRACTOR:  Hawisy Sraiers CHECKED. A Bum
WLER  Dan Hawey Golder Assoclates DATE: 19 JANUARY 1852

L




SREJECT, WINGDACPP/D
PROJECT LOCATION: INEL
PRGJECT NUMBER: 853-1195.020

RECORD OF BOREHOLE CPP-55-4

BORING DATE: 4 JANUARY 1990
BORING LOCATION: 1CPP.85

SHEET:

1 QF
DATUM: MSL

1

SQIL PROFILE

SAWPLES

DESCRIFTION

DDLU SCALE
FLET
VONING METHOD

uscs

GRAPHIC LOG

BLOWS /
ain

NUMBER
e

REC/ATT

PENSTRATION RESISTANCE
BLOWS/FT B

0

40

0

1

B0

PIZ2BMETER

QR

“WATER CONTENT, PESCENT

wp

w

STANDPIEE
INSTALLATION

Dansa to very denaas frozen), dark
yollowish brown (10YR4/2), unsiraiified,
damp, SAND and GRAVEL

{GW-SW) (FILL)

Yery dense, dark yeilowish brown
{10YR42), unsratified. darns, SAND
and fine GRAVEL trace silt and clay,
(GW-SW) (FILL or ALLUVIUM)

A INCH HIOULOW STEM AUGER (1154)

H HD | 106,109.88.37

102

20

Vary derise, dark yeliowish brown
(VOYR4,2). unstratified, gamp, SAND
and fine GRAVEL tace silt and clay,
{SW-GW) (FILL or ALLLVIUM)

2 D | 15,22.35.28

74

6.0 FT TOTAL DEPTH OF BOREHOLE

Note: KD refers 10 a 4.0 inen OO split spoon
aovanced with & 140 b, hammer with
2 30 incn amp.,

8.00

A m A

DReu G  ug.ns
DAILLNG CONTRACTOR:  Mawiey Brothens
AL Dan Mewiey

LOGGED: 7T Grtn
CHECKED. R Burk

DATE:

4 JANUARY 1530




'PRCJECT: WINCONCPPAD RECORD QF BOREHOLE CPP-55.5 SHEET: 1 OF 1
PROJECT LOCATION: INEL BORING DATE: 20 DECEMBER 50 DATUM: MSL
FROJECT NUMBER: 883-1195.020 BORING LOCATION: ICPP-S5

DEP I SCALL

SOIL PROFILE SAMPLES PENETRATION RESISTANGCE

SLOWS/FT W ——

x 3 50 a5 PIZZOMITER
' ' | ' QR

STANDPIRE
NT, PERCE e
w“:TEﬁm . Es‘-!ceNMT INSTALATION

FLEY

BloOwS / N
8in

REC/ATT

BOMNG METIION
usca
OQRAPHIC LOO
NUMBER
TYPE

1 r

ELEY
DEFTH
0.0

o

Yery dense {frozen), dark yellowish
brown (10YR4/2). unsiratfied, ary,
SAND and fine GRAVEL

{SW-GW) (FILL)

3 HD )24,196,258,.233 | 481 6.320 — -

2.00

Dense, dark yellowish brown
(10YR4/2), unsiratified. dry, medium
1o coarse SAND and GRAVEL
{SW-GP) (ALLUVIUM or FILL)

2 MO | 14181417 3 3820 _. -

4 INCH HOLLOW STEM AUGER (1ISA)

.00

Vary derise, dark yeliowish brown
OYR4/2}, unsrratfied, dry, medium
1o coarse SAND and fine GRAVEL
(SW-GW) (ALLUVIUM or FILL}

*(140 1o hammer usad lor Sampie J)

3 HEG | 10.16.20.36 % |ozoe L] -

&0
8.0 FT TOTAL DEFTH OF BOREHOLE

"Nate: Uniess specified, HD refers in a 4.0
Incn OD solit spoon agvanced with &
300 1o, nammer: with 2 30 inch grop.

UG CME.se LOGGED:  J. Wozmewic2

- . L g B
NG OOMTRA S e BiOTrETS CHREGRED. R Sk

SRUIF  Oan Hawey Golder Assoclates DE™E 22 0ICIMAER S

e
P




PROVEST: WINCO/ICPR/ID RECORD OF BOREHOLE CPP-55-5A SHEET: 1 OF 1
PROJECT LOCATION: INEL BOAING DATE: 21 Decamber 89 DATUM: MSL
PACJECT NUMBER: BS3-1185 BORING LOCATION: ICPP-55
- o BOIL PROFYE ShMPLES PENETRATION RESISTANCE
.‘a g BLOWSFT W
8 E E § T 1 ] ] Hmmm
ze |l 2 v g1ig BEY 12| w BLOwS / ” E WATER CONTENT, PERCENT STANDSPE
% |2 Z E .y § 2 sin ; WP et w4 NS TALLATION
2 &
- 0 -
)
Yooy dansa rozen). darkyotiomis ]
and GRAVEL, soma Sill, {SW-GW) (FILL) ]
)
)
k
- 1 1 [+ WA K=t X -1
4
= 2 -
2.0 FT TOTAL DEPTH OF BOREHOLE
{
- 3 g L
=
]
b-]
=
P
=
w
£ |Refer to Record of
- «| 3 [Borehoie CPP-55-5 7
3 {
Z 1
- L
=3 5 -
1
1
- -
1
L.
1
L, -
1
2 | -
DAL Rl CME.58 LOGGED:  J. Woznwewsc:
ORULLING CONTRACTOR:  Fuawwy Brothen CHECRED: R Burx
CRLLEA: Oan mamey Golder Assoclates DATE: 21 Cwcamcar 8




IRQUECT: WINCONCPPAD
PROJECT LOCATION: INEL
PROJECT NUMBER: B83-1185.020

RECORD OF BOREHOLE
BORING DATE: 6 Febuary 1990
BORING LOCATION: ICPP.55

CPP-55-8

SHEET:
DATUM: ™sL

1 OF 9

SOIL PROFILE SAMPLES PENETRATION RESISTANGE
4 18 BLOWSFT | o
3 z 8 20 40 ) 8 FEZOMET ER
LN mlolasv|§ £ ' . . . oR
z=| g DESCHIFTION 18 2| ¢ | swows/ N % WATER CONTENT, PERCENT eyl
== g g |z 2| = ain 3 - ALLATION
= |2 S loerm| 2 2 i
e & .
1
Dansa to very dense. dark yellowish =
brown (10YR4/2), unstratified, SAND and
GRAVEL, Tace silt. camp, (SW-GW) b
(FILLD
J- ' G NA b 2o -
3
-2 A | WO 5.3 a3
Augetad
- -
28 | HMD | 10024580 105 }.0M.2 .
:- 4 l -'
P
- 3 HO | #0.58.30.80 90 3020 n ]
Ny
- 5.8-6.0 1. Firm, dark yelowisn brown S K
s [10YEL T svanfed, SILT, some sand I D s cares 4
and gravel, gamp, (SM-GW) (ALLUVIU»T | | Augeres
z
E —
- 7 = :
‘-‘:H Dense 10 very danse, dark yellowish brown 4 HO 18,2720 47 |18
2 | {10YR4'2), unsmatfiec, SAND and GRAVEL
b Z | wace nit, damp, (SW-GW) (ALLUVIUM)
b 3
- I w -
L]
§ -
E 9| = ] HD | 18.22.24.3¢ s 20720
3 :
- 92 e
SR Bw.G [ HO | 18,30,35.45 80 20°2.0 | | -i
]
]
R -
7A | HO 0.5
3
- 13 8| nO
= Augered E
- 15 =
s HD | 4%.68.100.1 &1
- 1 =
P U3 CME-sS LOGGED:  J. Wozmews2

~FIING CONTRASTOR:

=5 =32 Dan mpweey

Hawiyy Srothers

Golder Assoclates

gy, 2
L=t S ]

DATE: 8 febusry ‘980

i ————



PROJECT: WINCOACPPAD RECORD OF BOREHOLE CPP.55-8 SHEET: 20F g ]
PRCJECT LOCATION: INEL BORING DATE: & Febuary 1990 DATUM: MSL :
PROJECT NUMBER: 8$3-1195.020 BORING LOCATION: ICPP-55
w1z SOIL PROFILE SAMPLES PENETRATION BESISTANCE
o =] T8
.01 = g - o] . ® 80 PEZDMETER
5| # o |oleev] & £ ‘ : : ' oR
e ; DESCRFTION § :E’ g g BLOWS / NS WATER CONTENT, PERGENT ANDAPE
R E- 3 |ocermi| 2 oin e Wo e | W1 ALATION
o < )
- 18 -
Cormpact 16 vaty danse dark vellowish Augered
brown (10YR4/2), unstratfied. SAND and ] ]
GRAVEL, trace silt, damp, (SW.-GW)
{ALLUVIUM)
- 17 o
) Ho | 487888 16 fan.s
- 18 -
<
W 20.0 ft: wet s0il at botiom of sample 10, 10 HD | 45789192 18 -
a -y
1} MO 54,115 179 0.8/1.4
2 -
Auvgered
2 -
<
@
2 5 12 | WOl 04223 & jaago L] * -
=
«
=
=
2t ‘g EwG -
-
3 ‘
- 2% g 13| HD| 18453863 121 1.9/2.0 — 3
- i
]
4
L 2 3
]
1w | HO %5120 4 o108 1
]
27 L
-
Augered
2 -
=@ 18 | HO| 2577.84.10 4 20720 ] -
n 1| HO| sssazess |08 dozo — -
- n -
CRILL PG, CME.se VOGGED:  J. Warmews?
* DRICING CONTRACTOR:  Hawiey Brothen CHECKED: R. Burk
SELER Dan Mawiey Golder Assoclates DATE. 8§ febuary 1990




B Shiladiadas saaanasnad REAEE

s fasaadansd \asasaaasd nasaasanald AALAACEEEF AL A snsd thanadbadd EREIEE

pmaizaT. WINCONCPRAD RECORD OF BOREHOLE CPP-55-6 SHEET: 3 0F a !
smesEoT LOCATION. INEL BORING DATE: 6 Febuary 1990 DATUM: MSL i
saa zeT NUWSER: BS3-1195.020 BORING LOCATION: ICPP.55 i
- S04, PRCFILE SAMPLES PENETRATION RESISTANCE bk
- 2 BLOWAFT B :
F 2 2 < -] & L] 8 PIEZOMETER 3
iz 3 m ipraer|s | E . . : ! oA 4
:z| 32 DESCRIFTION BE 3 g | mowss NS WATER CONTENT, PERCENT Lol &
5 % E perme| 2 & ‘E we w ALLATION
8 -
]
T Compadcs 10 very Sense, dark yeliowish 2.0 Avgerad
beowen (10YR4/2), urmoratified. SAND and
GRAVE ace silt, camp, (SW-GW)
(ALLUVIUM)
- n ~
17 | HO| assoass | 107 paro
-
. -
:.: —
18} MD | 4343.33.82 122 T
” K
Al el
<
3 .
19 HD| 27825825 | = pomo » :
]
. K
<
% | 2 138.340.3 1 wet 1o moist, E
= 20 | HO| 21340127 58 o0/2.0 | i
%
2 :
-3 3 -
. @ : 1
: E | Firm to soft, dark yeliowish brown B
i = |{10YR4°2) 10 graysh orange (10YRT/), > ]
a1 | @ |stranfied, silt 1o clayey sit, race - _1
E- = |to some zang shohtiv damn (CL.MLY 3
: g ) 21 | WD 21314070 = |.&2o =
: |2 |
Pt =RVE -
5 Augwied
L ' 0 <
. k
2| w 78 12
«
.76
“ 43.7 T, ALLUVIUM/BASALT CONTACT
b Note: HD refars to 4 0 inch OD spiit sooen ¥
ASVANCAT with a 140 ID. hammer with a 30
inch drop.
" -
« -
“ E
LOGGET J. Wormewcy
CHECKED: A Burk
DATE: 6 mouary 1990

Golder Assoclates




RECORD OF DRILLHOLE CPP-55-8 Sheet 4 o g
PRIZTT. WANCOANEL'D DATUM:  MSL cou_na ELEV:
PRCUEST NC:  BE3-1195.020 ORILLING DATE, 2192722, 1660 COORDINATES N:
LOCATION: INEL ORILL RIG. CME 55 AZMUTH; INCUNAﬂON wo
-743:-(. ] it PL-Parer P oo FR-Fracare =
Ffas C-Curvea K-Sy CL-Qay Comrg 3=
5Srew Urlraueng Buw-amaon 6P S parar =3
8 B=Gemirg BT L ¥ N-Cay wilrg < E
; Folamon reausr VRV, Roen E § g w "‘:gréfii
= I " o DAL =20 ATER LEVELS
CESSRIPTION £l an . ...-E g § . DSCONTINUTY DATA - £g INSTRUMENTATION
é _— §§ mo | EE Sgg TYRE AND ig
DEPTH ; g 22 |o% § =2 BURFACE 23
L) Clooes e o o DESCRIPTION 5
*OWN NY e - " W
-z -
b b
3
5 =
i
i
1
1
- 3d -~
+
2
3 -
. =
:
M
1
:
b
= 17 ;
1
!
i
4
i
- =
H
- =
L K
= 41 -
- @
0.0-438 k - AREFER TO SOILS LOG
- & .
4
Fresh, medium dark gray (N4} te dark i ]
= 44 | gray (N3). moderately vesicular, aphanitic, |}, =
medium syong. BASALT " §
e :
b« 5 E
¥ 0.5P,5M.CL e 1
:
i e 1
- - e hH -
fusle
ite : ®] JSP.SM.CL
A Rubbly zone Lo
=y between fractura
- 47 ooen surfaces i
e 2o b
KN :
- :
QEPTH STALE. 1+ INGH=2 FEST LOGSED: J, WOINIEWKZ/T. GAFFIN R .
- ~g~.:.u:u CONTAACTOR. HAWLEY BAGTHERS CHECKED: R. Burk Golder Associates
LN 5-1 l\ —

o RAWLEY BATE: 19 FEBUJARY 1990




RECORD OF DRILLHOLE CPP-55-6 Sheet 5 of 9
POOIEST: WINCOANZLAD DATUM. MSL COLLAR ELEV:
PECLIECT NO: BRI 1195.C20 DRILLING GATE: 2/16-2/22 1960 CDORDINATES K: £ -
LOCATION: INEL DRILL RG: CME 55 AZMUTH: INCLUNATION: 90
ROSK v s Jors g e P Pokarmd FAFracwry r
FFut Sl K-SHcaran CLCy Comry QE
: S-frex L-Uncianir'y) S -Srrevoth P -Sutecuarar -z g
: § :-a-amg $7 Bwoew m#'\ IHClay rarg é g g NOTES
=) g s - - - : B2 3 WATER 1 EVEL S
‘2 DESSRIFTION £ oE E g DSZONTINDL Y RATA = =3 INSTRUMENTATION
3 - il § S§ mao | ES 5 ge TYPE AND ig
S | oerme] S o3 H § ogg3%8 wwﬁ é =4
o “leges |avenz] 2 3 | 57
“8 e 2 3
Fresh. medium dark gray (N4} 1o dark e ®|J5P5M.CL s 3
gray (N3), moderately vesicular, SFH 1 e )
aphanitic. medium strong, BASALT i Ir“;:m-‘raog :lolg:*y
pr :‘.. .50 with ciay coatings ~
- -
bes ®| JSP.SM.CL
oo
L hove >
fadt» [ ] J.85P-LSM, CL |~ 1
e :
. L 5
- 2 [ree
o 3
- = bosv
o ®| JSP.SM.CL |
i i
e o|JsPSMCL -
! oy I E
s . 3,90
t i 54.8-55.9 Aubble
- s e sn Zone writh ciay -
1 .:., coatngs
" 9 ...5F-LR ]
JLSM.CL b
3 -«
56.7-56.9 Rubbie 1
57 zone with clay - K
o t 4
e fsfp.g.l;.c'. el
& JPLSM,CL =~ :
e ¢, PLSM.CL ~1
% SP-L.SM-R.CL Sl {
Rubbie zone -4 -l
- 4800
= Frasn, siightly to modarately &
vesicutar dlackish red (SR272) 10
aeayish red (SR4/2), aphanitic, medium
strong, BASALT 4
et 58.9-59.4 :
-
Radiution leveis 5000 i
: & ¢ lJSP e couns/min al 60.7 L -
- &6
4
L o -
¢ ) SP.5M P
‘ J.l e
d n L
*JIR e 3
ol wE .
- SETHSTAE: 1 INGHw2 FEST WOGGED: J WODNIEWICZT. GRIFFIN PN el doe Aammmlndana
© DALUNG SONTRACTOA,  HAWLEY BROTHERS CHECKED: A. Bum ¥ CGoider Associales
VRIS D maw DY DATE: 19 FEBUARY 1500




HECORL OF DRILLHOLE CPP-585-8 Sreet & o
SRUETT. WINCOANELID BATUM:  MSL COLLAR ELEY:
- pEEoESST NG BR3-1188.020 DAVLING DATE: 2/16-2/22 1900 COORDINATES N: E:
L OCATION: INEL DL RIG: CME 35 : ADMUITH: INCUNATION: 80
SOCK Vet
Jniore [ T P-Sodared FR-Eracire -
FEas C-Curved K-Sl CLClay Comwryg Q ;
[ Lok Ay Shb-Srraaei S8 -BLo-ourar == g
§ Becirg TS A-dewr IN-Cey reirg = § H NCTES
DESTAIFTION g 4 —— TR BATE § z & WATER LEVELS
£l 1 LE £3 y - —t =8 INSTRUMENTATION
gl—=—1% §§ o0 E 2 i1 o TYPE AND H g
S |oerm| 3 jCE gz |- 5§ =8 SURFACE 23
-
Fn “ig292 |uvea2]| 3 8 pEscRFmoN |8
[ & | Fresh. siightly vesicular, dark gray [+ E
(N3}, aphanic, medium soong, BASALT i ® [JSP.SMCL /
- e r: 3
X ®|JSP.SM =
L. &5 | a
_ 5 fioo )
N ® | JSP.SM |
- 57 I -4
g 3
:’ ol 1o su L] 1
-t ]
- & ;_._.' Radiaton level 3000 -1
et counts/min at 68 . 4
+
e o, 4
bge ]
- e i \ - 54.9Q -t
FIgSN. ¥EsiCial, gray
(SYRZ/1), aphanitic, medium strong, Rubble zone
BASALT 69.3-70.7
- 72 -
1
u 1
= 71 Radiation level 1500 -
counts/min at 71 L=~
1 8 | & i
Rubble zone
71.7-718 % R
- 72
o JSPR -—
* J.C.5M b
~ 73 * |JsP x
Ad JPLSMIN
- 7 -
1 . . 7410 3
Slightly weathered, vesicuiar, 3
mogerate orange pink (10YR7/4) to paje H
red {SYRE.2). aphanivc, waak 19 v | q b]
] . L]
. pq | Medwim strONg, rubbly BASALT Radiation Hevel 20000 -
& souns/minal TSt
. . . 7580
Fresh, massive, vesicuiar, grayish - JSPAIN /
- 76 | red (SR4/2) 10 dusky brown (SYR2/Z) at ¢ |UsPRIN E
botorm of run 8, aphanitic, BASALT U =1
. I o J.8P.RIN 2]
ki F . J4,SP-C.RIN -L" -
L 4
° J.URIN -
" » lusrn ™~
4 .
4
b FEE) ™~ 1
g {0
= pa ﬁ -
DEPTH SCALE: 1 INCHa2 FEET LOGGED: 2 WODNMEWICZT. GRIFFIN
DAILLING CONTRACTOR. HAWLEY BROTHERS CHECKED: R, Burk i@ Golder Associates
CRILLEA: D. MAWLEY - DATE. 10 FEBUARY 1980




RECORD OF DRILLHOLE CPpP-55-8 Breet 7 of

PECIEST: WINGOANELAD DATUM: MSL COULAR ELEV:
PROJEST NO:  883-1195.020 DRILLING DATE: 219-2/22 1980 COCADINATES N: E:
LOCATION:  INEL, DRILL FoG: CME 58 AZMUTH; NCUNATION: B0
=OCw TYRE
oy PL e PP FRErmnLre .
o F-Fun GO K -Sarrwacsed Ly Coumrg o g
= S-Sruw Bhd-Srmacth B8R-S p-oura ==
< § S-Beading X m— P-Reon Ny rolrg § g NOTES
% g | frelmen Herwger VR, Aoasn é £ WATES LEVELS
e DESCRFTION £ £ b QISLONTINGITT DATA £§° INSTRUMENT ATION
-3 BEv | § ¥ g g S : ENTATION
3 % Y 5§ (=) E; Egge TEAND £g
DEFTHI 2 (P8 25 |-g53% SURFACE =2
™ “isge2lareot| 3 s pescemon |8
0 1
Fresh, massive, vesicular, . '
dusky brown (SYR2/2), aphanitic,
BASALT
" o.sPR -
2JPR ——
E=) e 1m
P |usPRIN -
L&) Radiation level 1000
L FELYY ) 0
» J.gP.R.IN I coynts/min at 83 fu
: B lauR ;
¢ | JSPR
© B
Fresh, siightly vesicuiar, madium dark
E:v {N4}, aphanitic, medium sgong, & PLSM.IN bt
SALT
10 [reo * | JSP.R.IN P
as Radiation lave! 200
'l I * JPLSM.IN / counts/min at 85 rL*
- €.JSP.SM
* : . ) J.PLUSMIN -
b | JU.C.5M,IN
441 ]
- 87
n e ® L PLSMIN | —
- Radiaton level 250
{5, 5P.SMIN - countsmin at 83 f
- 9
}
= K
= 9
12 pw * JU-LRIN 4
;R Aadiation kvel 500
4 GOUNts/min at 52 L=~
¢ ¥ | JU,SM e
-
1 S JPLSM E—
s Radiation level 1000
counts/min at 34 nL*
= g1 ¢ |JLUSMIN r
1 13 {100
.
DEFTMSCALE: 1 INCHu2 FEST LOGGED: L WOZNIEWICZT, GAIFFIN
DPLLING CONTRATTOR: - HAWLEY BROTHERS CHECKED: P. Burs @ Golder Assoclates
NLZR O rawWLEY DATE, 1o ¢ERIARY 1900 :




PROUEST: WINCTANELAD
© PROJECT NO:  BS3-1105.020

DRILLING DATE: 2/18-2/22, 1630

RECORD OF DRILLMOLE CPP-55-6

DATUM: MSL

COORDINATES N:

Sheeat B of
WELEV

T LOCATION: INEL OAILL oG, CME 55 AZMLUTH: mCUNA'nQN %0
e ROCX TVaE dndry e FA-Fracury =
. Ffas CLurvd CLCy Comrg oz
=T S-Sras U-Unaiseng 25 Supoaner 52y
‘u" 8 B-Beadrg HT-Smoteq W-Cmy =42 NOTES
’ I B8 | Wl
= -~ = ) = < =
c g DESCRIFTION =z o uE E § DISSONTINUTY DATA = = 8 UMENTA
;8 % —_— 2 §§ mo | FI TYPE AND cg
: cerm| 3 105 25 SURFACE S
| &N €l oona| &4 DESCRIFTION %
1 L A LLA B X
s -
. Fresh. slightly vesicular, medium dark $ JUSM-RIN b
gr:y (N4), aphanibc, mediurmn BToNg,
SALT
- &7
' 3
13 4
~ sa
NEES
J.SP, SM-RIN
- 100
101
14 [10Q
- 102
- 103
JLSM-RLIN 5
= 104 Radiation level 180 -
counts/min at 104 1.
10430 J.PLSM,IN i
i
- 102 -1
J,PLSM
- 106 E
15 oo
= 107
L
J4.SP.RIN
'
- 108 [ :
-~ 108 :
S
- 110 :
‘" 18 {100
ik :::
112 & 1 ‘
DEPTH SCALE 1t INCH=2 FEET LOGGED: J. WOIMEWICZ/T. GRFFIN =
DRILING CONTRACTOR: MAWLEY BROTHERS CHECKED: A. Burk @ Golder Assoclates
DRLLER O MAWLEY

OATE. 10 FEBUARY 1980




, RECORD OF DRILLHOLE CPP-55-8 thot 3 o o
T pagEST  WANCOANELID DATUM:  MSL ma ELEV:
PRCEIT RS BOF1IRA.CR0 DRILUNG DATE. 2/16-2/22 1600 COORDINATES N:
LOCATION: INEL DAL AIG: CME S AZTMLTH: IHGJNAT\QN °0
POCK YRS iy M, S Ll 4 ] FR-Fracure t
FFan CaCigrved K-S weond CLClay Commng Q g

'-_l e Lk it iy B Srreein SP. S r~marar 5 - "

z 2 $7dacos A-Aagn ror-per H NOTES

8¢ g hiaaid S H WATER LEVELS

=S DESCRIFTION H > - DISCONTINDITY DATA 5" bhinkior) i

2 = eV g w‘ ‘8 o %) S P TS LA TR

] —_— EE| mo | BES I3 TPEAND g

DEPTH é ag 25 93§:3 BURFACE é_,
Y
™ “legeg | lL2 ] 2 2 DESCAIFTION
[ {

alh 12 ' -

9 Fresh, slightly vesicular, medium dark

y rav (N8}, RDTANIUS, Medium SO,

(BT ‘
4
<

b3 18 {100 E

L J.PL-ULSM, IN R
- 114 Radiation ievei 4500 -
courds/min at 114 1
114,30

15 -

3 "

= 118 Radiation leve! 1500 -

116.10 counts/minar 116"
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PRCJEET: WINCONCPPAD RECORD OF BOREHOLE CPP-55-7 SHEZT. 1 0F 1
PRCJECT LOCATION: INEL BORING DATE: 271 DECEMBER %0 DATUM: MSL
PRGJECT NUMBER: 8§3-1195.020 BORING LOCATION: ICPP.55
- - SOIL PROFILE SAMPLES PENETRATION RESISTANCE
- 2 [ ]
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icly algie 81y E ' : : ‘ °a
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'
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: 4
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§ [ {
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g .
g .
= 4 - -
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¢ CE) -
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PRCJECT: WINCO/ICPPND RECORD OF BOREHOLE CPP-55-8 SHEET. 1 OF 1
- PACJECT LOCATION: INEL BORING DATE: 3 JANUARY 1990 DATUM: MSL ( :./ [_\.
“PROJECT NUMSER: 883-1195.020 BORING LOCATION: ICPP-8% 'D
B
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unsratitied, damp, GRAVEL and
SAND, trace silt, (SW-GW}
(ALLUVIUM or FILL) $WG
o
- 2 o 200 -
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g
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s
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PROJECT: WINCOACPPAD RECORD OF BOREHOLE CPP-55-9 SHEET: 1 OF 1
= PROJECT LOCATION: INEL BORING DATE: 3 JANUARY 1990 DATUM: MSL
PROJECT NUMBER: 883-1195.020 BORING LOCATION: ICPP.58
e P SO PROFILE SAMPLES PENETRATION RESISTANGE
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RECORD OF BOREHOLE

CPP-55-10

_Golder Associates

- IPROJECT: WINCONCPP/ID SHEET: 1t ©F
7:?1-HOJECT LOCATION: INEL BOAING DATE: 22 DECEMBER 90 DATUM: MSL
?ROJECT NUMBER: B893-1195.020 BORING LOCATION: ICPP.55
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2 g BLOWS/FT &
b z ] e 0 0 0 s PIEZSMETER
ez § a [glev]E| w & STansoeE
== g DESEHRETION § - S| ¢ BLsciWSI N WATER CONTENT, PERCENT |N5lT‘:‘::::'T’:-N
= = a = - n ] wo " a2
z
3 g g DEPTH -3 oy
= [ i
-
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PROJECT: WINCOACRPNO

~ PROJECT LOCATION: INEL
* . PHOJECT NUMBER: 883-1195.020

-ty

RECORD OF BOREMOLE

BORING DATE: 22 DECEMBER 0
BORING LOCATION: ICFP-55

CPP-55-11
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APPENDIX C
QUALITY ASSURANCE SAMPLE ANALYSIS RESULTS




Table €.1

Organic Trip Blank Analysis Results

'-F_-i_iwf;-::-‘:'I'.and-'Disposél'Unit CPP-§5 & i, T

Compound Range of Values, ug/Ll.

9 to 49

4




Equipment Blank Analysis Results

-Land. Disposal Unit CPP-55 R L

Sample ID: 2186-(3,45) 2218-(14,15,16) 405-002
Date Sampled: 12/15/89 01/04/90 02/22/90
Iron, ug/L 82.1 <50.0 NA!

INA indicates sample was not analyzed for the indicated parameter.




Table £.3

Field Blank Analysis Results
(Deionized Water from Building CPP-609)

Lab Sample [D: 2202-(16,17,18) 2281-(4.5) 2286-03
Date Sampled: 12/22/89 02/08/50 02/08/90
Iron, ug/L 50.7 <50.0 NA!

| Trichloroethene, ug/L <5 <5 2J?

INJA indicates the sample was not analyzed for the respective compound/analyte.

P I

7] indicates the compound was detected at an estimated concentration indicaung t
result may be less than the contract required detection limit but greater than zero.

c-3




Table C.4

Field Duplicate Analysis Results, (mg/Kg)
Land Disposal Unit CPP-55

Laboratory Sample ID: 2191-(1,2,3) 2191-{4,5,6)
Golder Sample ID: CPP55-03-TX-3-1 { CPP55-03-TX-3-4-FD
CPP55-03-V2-3-2 | CPP55-03-V2-3-5-FD
CPP55-03-V3-3-3 | CPP55-03-V3-3-6-FD
Borehole Location: CPP55-03 CPP55-03
Sample Depth, feet: 2TO¢ 2TO ¢
Date sampled: 12/20/89 12/20/89 | %RPD
‘ Arsenic 4.9 5.3 7.8
Barium 120 118 1.7
Cadmium ‘ <1.0 <1.0 NC?
Chromium 244 29.6 15.3
Iron 12,800 13,000 1.6
Lead 7.8 7.4 5.3
Mercury 0.45 0.44 2.2
Nickel 17.0 12.8 282
Selenjum <054 <0.52 NC?
Silver <20 <2.0 NC?
|

IRelative percent difference (RPD%) equals the absolute value of the difference between two
measurements divided by the average of the two measurements multiplied by 100. For soil
matrices a target goal for %RPD is usually 35% for samples that exhibit results at least
greater than 5 times the sample detection limit.

NC indiéates the RPD cannot be calculated because of one or more result at or below the
sample detection limit.




Table C.4 Continued

Field Duplicate Analysis Results, (mg/Kg)

Land Disposal Unit CPP-55

Laboratory Sample ID: 2218-(28,29,30) 2218-(31,32,33)

Golder Sampie ID: CPP53-09-TX-6-9 CPP55-09-TX-6-12-FD
CPP55-09-V2-6-10 | CPP55-09-V2-6-13-FD
CPPS5-09-V3-9-11 CPP55-09-V3-6-14-FD

Borehole Location: CPPss-09 CPP55-09

Sample Depth, feet: {w0é 4 to 6

Date sampled: 01/03/90 01/03/90

Arsenic 6.2 6.8

Barium 108 96.4

Cadmium <1.0 <0.99

Chromium 17.9 14.6

Iron 12,100 10,400

Lead 72 6.4

Mercury <0.05 <0.05

Nickel 18.1 14.8

Selenjum <057 <0.60

Silver <2.0 <20

IRelative percent difference (RPD%) equals the absolute value
measurements divided by the average of the two measuremen
matrices a target goal for %RPD is usually 35% for samples tha

greater than 5 times the sample detection limit.

of the difference between two
ts multiplied by 100. For soil
t exhibit results at least

2NC indicates the RPD cannot be calculated because of one or more result at or below the

“sample detection limit.




Table C.5 -
Blind Sample Analysis Results
Land Disposal Unit CPP-55
Laboratory Sample ID: 2218-(12,3)
Golder Sample ID: CPP55-04-V2-2-FB
Date sampled: 01/04/90
Reported Value, True Value . Percent
Compound/Analyte ug/L ugl Recovery!
Methylene Chicride 20 208 96
1,1-Dichloroethane 18 20 90
Chloroform 20 202 99
1,1,1-Trichloroethane 18 A 202 89
Bromodichloromethane 19 202 94
Trichloroethene 18 204 88
Dibromochloromethane 19 204 93
Benzene 20 20.6 97
Bromoform | 17 20 85
1,1,2,2-Tetrachloroethane 17 20 85
Toluene 19 20.6 92
1,2-Dichiorobenzene 17 20 85
Arsenic 4450 5000 89
Selenium 920 1000 92

Percent recovery is caiculated by dividing the reported value by the true value and
multiplying by 100. For water matrices the target percent recovery is typically 80 to 120
percent.

c-6




Table C.6-

Land Disposal Unit CPP-55

Decontamination Rinseate Analysis Results

Laboratory Sample ID: 2191-(11,12) 2218-(17,18,19)
Golder Sample ID: CPPS5-DCW-TX-11 | CPPS55-02-TX-17-DCW
CPP53-DCW.-MH-12 | CPP55-02-V2-18-DCW
CPP55-02-V3-18-DCW
Date Sampled: 12220789 01/04/90
Analyte/Compound —Result, ug/L (except where noted)
Mineral Spirits’ NA? —-—‘ 81 mg/L |
Methanol 30 mg/L 3.4 mg/L
Arsenic 7.0 16.0
Barium 215 1,800
Cadmium <5.0 <5.0
Chromium 335 96.2
[ron 17,800 52,800
Lead 120 260
Mercury 0.32 <0.10
Nickel 33.6 128
Selenjium <3.0 <30
Silver <10.0 <10.0

High (boiling point) petroleum hydrocarbons quantitated against mineral spirits. This is

not a definitive identification,

Any hydrocarbon occuring within the approximate boiling

range of mineral spirits standard is characterized as, and quantitated as, mineral spirits.

3NA signifies analyte/compound was not analyzed for in the respective sample.




APPENDIX D
BOREHOLE CPP-55-06 ANALYSES




TABLED.1

LIST OF ANALYTES/COMPOUNDS ANALYZED

(APPENDIX VIII COMPOUNDS, CLP ORGANIC COMPOUNDS, CLP

INORGANIC ANALYTES AND RADIONUCLIDES)

INORGANIC ANALYTES

Angmony
Arserug
Barium
Beryllium
Cadmium
Calcdum
Chromium
Cobalt
Copper
Cyanide
Iron

Lead
Magnesium
Manganese
Mercury
Nickel
Fotassium
Selenjum
Silver
Sodium
Sulfide
Thallium
Tin
Vanadium

Zin
RADIONUCLIDES

Americum 241
Plutonium 238
Neptunium
Antimony 125

Cobalt 60 & 38

lodine 129

Cerium 144
Ruthenium 103 & 106
Cesium 134 & 137
Strontium 90

Yttrium 90

Uranium 234, 235 & 238

VOLATILE ORGANICS

Acetonitrile

Acrolein

Acrylonitrile

Allyl Chloride

Benzene

Bromoacetone

Bromoform

Carbon Disulfide

Carbon Tetrachloride
Chlorobenzene
1-Chloro-2,3-epoxypropane
Chlorodibromomethane
2-Chloroethylvinyl ether
Chioroethane
Chloromethyl methyl ether
Chleroform

Chloroprene
Crotonaldehyde
1,2-Dibroma-3-chicropropane
1,2-Dibromoethane
Dibromomethane
trans-1,4-Dichloro-2-butene
Dichlorobromomethane
Dichlorodifluoromethane
1,1-Dichloroethane
1,2-Dichloroethane
1,2-Trans-dichloroethylene
1,1-Dichioroethylene
1,3-Dichloropropane
1,2-Dichloropropane
2,3-Dichloropropene
dis-1,3-Dichloropropylene
trans-1,3-Dichloropropylene
1,2,3,4-Diepoxybutane

N, N-Diethylhydrazine
1,4-Dioxane

Ethylbenzene

Ethylcyanide

Freon TF

Formaldehyde

2-Hexanone

Acetone

Iodomethane

Isobutyl alcohol

Methyl bromide

Methyl chioride
Methacrylonitrile

Methyl ethyl ketone
Methyl hydrazine
4-Methyl-2-pentanone
Methylene Chloride
Paraldehyde
Pentachioroethane
Styrene
1,1,1,2-Tetrachloroethane
1,1,2,2-Tetrachioroethane
Tetrachloroethylene .

T o :
Tetranitromethane

Toluene
1,1,1-Trichloroethane
1,1,2-Trichloroethane
Trichloromethanethiol
Trichloroethylene
Trichloroflucromethane
1,1,2-Trichloropropane
1,2,2-Trichloropropane
1,2,3-Trichloropropane
Vinyl Acetate

Vinyl Chloride

Xylene (total)

SEMI-VOLATILE ORGANICS

Acenaphthene
Acenaphthylene
Acetophenone
2-Acetylaminofluorene
Aflatoxins, Total
4-Aminobiphenyl
5-(Aminomethyl)-3-isoxazolol
Aniline

Anthracene

Aramite

Auramine
Benzo(c¢)acridine
Benzo(a)anthracene

D-1




TableB. 1 Continued -

Benzy! Chloride

Berzoic Add

Benzyl Alcohol
Benzenethiol
Benzo(b)fluranthene
Benzo(j)fluoranthene
Benzo(k)fluoranthene
Benzo(g.h,i)peryiene
Benzo(a)pyrene
Benzotrichloride
p-Benzoquinone
bis(2-Chloroethyl)ether
bis(2-Chloroethoxy)methae
bis(Z-ChlgroisopropyI)ether
bis(2-Ethylhexyl)phthalate
4-Bromophenyi-phenylether
Brucine

2-Butanone Peroxide

Butyl Benzyl Phthalate
2-sec-Butyl,6-dinitrophenol
Chloronaphazine
1-Chloronaphathalene
2-Chloronaphthalene
2-Chiorophenol
4-Chlorophenylphenylether
3Chloropropionitrile
Chrysene

p-Chloroaniline
p-Chloro-m-cresol

o-Cresol

m-Cresal

p-Cresol

2-Cyclohexyl4, 6-dinitrophenol
Dibenzo(a,h)anthracene
Dibenzo{a,h)acridine
Dibenzo(a,j)actidine
Dibenzo(a,e)pyrene
Dibenzo(a,h)pyrene
Dibenzofuran
Dibenzo(a,i)pyrene
7H-Dibenzo(c,g)carbazole
12-Dichlorobenzene
1,3-Dichlorobenzene
1,4-Dichlorobenzene
3,3-Dichlorobenzidine
Dichloromethyibenzene
2,4-Dichlorophenol

2,6-Dichlorophenol
Dichlorophenylarsine
Diethylphthalate
Dihydrosafrole
Diisopropylfluorophosphate
5-Dimethylaminoazobenzene
3,3"-Dimethylbenzidine
7,12-Dimethylbenzo(a)anthcene
1,1-Dimethylhydrazine
1,.2-Dimethylhydrazine
a-a-Dimethylphenethylamine
Dimethyl Phthalate
2,4-Dimethylphenol
Di-n-butyl Phthalate
2,4-Dinitrophencl

Dimethyl Sulfate
m-Dinitrobenzene

4 ,6-Dinotro-o-cresol
2,4-Dinitrotoiuene
2,6-Dinitrotoluene
Di-n-octyl Phthalate
Diphenylamine
1,2-Diphenylhydrazine
2,4-Dithiobiuret

Endothal

Ethyl Methacrylate

Ethyl Methanesulfonate
Fluoranthene

Fluorene

Formic Add
Hexachlorobenzene
Hexachlorobutadiene
Hexachlorocyclopentadiene
Hexachioroethane
Hexachlorophene
Hexachloropropene
Hexaethyltetraphosphate
Hydrazine
Indeno(1,2,3-cd)pyrene
Isophorone

Isosafrole

Maleic Anhydride
Melphalan

Methyapyrilene
3-Methylcholantiuene
Methyl Methacrylate

4,4-Methylenebis(2-chloroanilin)

2-Methyllactonitrile

Methyl Methanesulfonate
N-Methyl-N-nitroso-N-nitrogua
2-Methylnaphthalene
Methylthiouradil
Naphthalene
1,4-Naphthoquinoline
1-Naphthylamine
2-Naphthylamine
p-Nitroaniline
m-Nitroaniline
o-Nitroaniline
Nitrobenzene
2-Nitrophenol
4-Nitrophenol
N-Nitrosodi-n-butylamine
N-Nitrosodiethanolamine
N-Nitrosodiethylamine
N-Nitrosodimethylamine
N-Nitrosomethylethylamine
N-Nitroso-n-methylurethane
N-Nitrosomethylvinylamine
N-Nitrosomorpholine
N-Nitrosonornicotine
N-Nitrosodi-n-propylamine
N-Nitroquinoline-n-oxide
N-Nitrosospiperidine
N-Nitrosopyrrolidine
N-Nitrosodiphenylamine
N-Nitrososarcosine
5-Nitro-o-toiuidine
Octamethylpyrophosphoramide
Paraoxon
Pentachlorobenzene

Pentachloroethane

LY WUy gty

Pentachlorophenol
Phenanthrene
Phenacetin

b ] IR ¢
CIicihuL

p-Phenylenediamine
Phthalic Anhydride
2-Picoline
Pronamide
1,3-Propane Sultone
n-Propylamine
Propylthiouracdil




. Table Continued
Pyrene Isodrin Tetrachlorodibenzofuran
Pyridine Kepone (TCDF)
Resordnol Methoxychlor Pentachlorodibenzofuran
Saccharin Toxaphene (PeCDF)
Safrole Aroclor-1016 Hexachlorodibenzofuran
1,2,3.4 Tetrachlorocbenzene Aroclor-1221 (HxCDF)
1,2,3,5-Tetrachlorobenzene Aroclor-1232 Heptachlorodibenzofuran
1,2,4,5-Tetrachlorobenzene Aroclor-1242 {(HeCDF)
2,3,4,6-Tetrachlorophenol Aroclor-1248 Octachlorodibenzofuran
o-Toluidine Aroclor-1254 (OCDF)
- Thiuram Aroclor-1260
-Trinitrobenzene
tris(1-Azridinyl)phosphine sul HERBICIDES
tris(2,3-Dibromopropyl)phospha
2,3,5,6-Tetrachiorophenol 24D
2,3,4,5-Tetrachlorophenol 245TP
Thiofanox 2457
1,2,3-Trichlorobenzene
1,2,4-Trichlorobenzene ORGANQPHOSPHORUS
1,3,5-Trichlorobenzene PESTICIDES
2,4,5-Trichlorophenol '
2,4,6-Trichlorophenol Dimethoate
Uracil Mustard Disulfoton
Famphur
ORGANOCHLORINE Methyl Parathion
PESTICIDES AND PCBs Parathion
Phorate
Aldrin Sulfotepp
Alpha-BHC Thionazin
Beta-BHC 0,0,0-Triethylphosphorothioate
" Delta-BHC :
Gamma-BHC ALCOHOLS
Chlorobenzilate :
Chlordane Acetonitrile; methyl cyanide
44’-DDD 14-Dioxane
' 44-DDE Isobutyi aicohol
+4,4-DDT
 Diallate DIOXINS
Dieldrin
Endosuifan | Tetrachlorodibenzodioxin (TCDD)
Endosulfan II Pentachlorodibenzodioxin
Endosuifan Sulfate (PeCDD)
Endrin Hexachlorodibenzodioxin
Endrin Aldehyde (HxCDD}
Endrin Ketone Heptacl'dorodjbenzodioxdn
Heptachlor HpCDD)
Heptachlor Epoxide Octachlorodibenzodioxin (OCDD)

D-3




TABLE D.2

LIST OF ANALYTES/COMPOUNDS ANALYZED FOR BUT NOT DETECTED

INORGANIC ANALYTES

RADIONUCLIDES

Ameridum 241
Antimony 125

Cobalt 60 & 53
Cerium 144
Rutherium 103 & 106
Cesium 134

Uranjum 235

Iodine 129
VOLATILE ORGANICS

Acetonitrile

Acrolein

Acrylonitrile

Allyl Chioride

Benzene

Bromoacetone

Bromeform

Carbon Disulfide

Carbon Tetrachloride
Chlorobenzene
1-Chloro-2,3-epoxypropane
Chlorodibromomethane
2-Chloroethylvinyl ether
Chioroethane
Chloromethyl methyl ether
Chloroprene *
Crotonaidehyde
12-Dibromo-3-chloropropane
1.2-Dibromoethane
Dibromomethane
trans-1,4-Dichloro-2-butene
Dichiorobromomethane
Dichlorodifluoromethane *

1,1-Dichloroethane
1,2-Dichloroethana

e -

1.2-Trans-dichloroethylene

1,1-Dichloroethylene
1,3-Dichloropropane
1,2-Dichloropropane
2,3-Dichloropropene
dis-1,3-Dichloropropylene
trans-1,3-Dichioropropylene
1,2,3,4-Diepoxybutane
N,N-Diethylhydrazine
1,4-Dioxane
Ethylbenzene
Ethylcyanide
Freon 1t
Formaldehyde
2-Hexanone
lodomethane
Iscbutyl alcohol

Methyl bromide

Methyl chloride
Methacrylonitrile

Methyl hydrazine
Paraldehyde
Pentachioroethane
Styrene
1,1,1,2-Tetrachloroethane
1,1,2,2-Tetrachloroethane
Tetrachloroethylene
Tetranitromethane
1,1,1-Trichloroethane
1,1,2-Trichloroethane
Trichloromethanethiol
Trichloroethylene
Trichlorofluoromethane
1,1,2-Trichloropropane
1,2,2-Trichloropropane
1,2,3-Trichloropropane
Vinyl Acetate

T -
Viny! Chlornide

Xylene (total)

SEMI-VOLATILE ORGANICS

Acenaphthene
Acenaphthylene
Acetophenone
2-Acetylaminofluorene
Aflatoxins, Total

4-Aminobiphenyl
5-(Aminomethyl)-3-isoxazolal
Aniline *

Anthracene

Aramite *
Auramine
Benzo(c)acridine
Benzo{a)anthracene
Benzyl Chloride
Benzoic Add
Benzyl Alcohol

Ranzene ﬂ'unT

e e

Benzo(b)fluranthene
Benzo(j)fluoranthene
Benzo(k)fluoranthene

»w

‘Benzo(g hi)perylene

Benzo(a)pyrene
Benzotrichleride
p-Benzoquinone
bis(2-Chloroethyljether
bis(2-Chloroethoxy)methae
bis(2-Chicroisopropyljether
4-Bromophenyl-phenylether
Brudne

2-Butanone Peroxide **
Butyl Benzyl Phthalate
2-sec-Butyl-4,6-dinitrophencl
Chloronaphazine **
1-Chioronaphathalene
2-Chloronaphthalene
2-Chlorophenol
4-C1'Llorophenyiphenylether

2 Mkl =
[ O uGa’OP"‘“‘;Ca"‘J L= ue

Chrysene
p-Chloroaniline

p-Chloro-m~cresol
o-Cresol

m-Cresol

p-Cresol
2-Cyclohexyl+4 6-dinitrophenol
Dibenzo(a,h)anthracene
Dibenzo(a h)acridine
Dibenzo(aj)acridine
Dibenzo(a,e)pyrene
Dibenzo(a,h)pyrene
Dibenzofuran




TableD. 2 Continued

Dibenzo(a ilpyrene

7H- leenzo(c, Ycarbazole
1,2-Dichlorobenzene
1,3-Dichlorobenzene
1,4-Dichlorobenzene
3,3-Dichlorobenzidine
Dichloromethylbenzene
2,4-Dichlorophenol
2,6-Dichlorophenol
Dichlorophenylarsine *~
Dlethylphthalate
Dihydrosafrole *
Dusopropylﬁuorophosphate

e S
p-Dimethy Jamincazobenzene

33 -D].methylbenzchne
7,1Z-Dimethylbenzo(a)anthcene
11 Dunethy].hydrazine

1,2-Dimeth vihvdrazine

il yadi YRl 8Lk

a-a- Dunethylphenethvlarmne
Dimethyl Phthalate
2,4-Dimethylphenol
Di-n-buty] Phthalate
2,4-Dinitrophenal

Dimethyl Sulfate
m-Diniobenzene
4,6-Dinotro-o-cresol
2,4-Dinitrotoluene
2,6-Dinitrotoluene

Di-n-octyl Phthalate
Diphenylamine
1,2-Diphenylhydrazine
24-Dithiobiuret **

Endothal **

Ethyl Methacrylate

Ethyl Methanesulf
Fluoranthene
Fluorene
Formic Adid )

Ha
Hexachlorobenzene

Hexachlorobutadiene
Hexachlorocyclopentadiene
Hexachioroethane
Hexachlorophene *
Hexachloropropene *
Hexaethyltetraphosphate **
Hydrazine
Indeno(1,2,3-cd)pyrene

»

-

ulfonate

Isophorone

Isosafrole

Maleic Anhydride

Melphalan **
Methyapyrilene
3-Methyicholanthrene
Methyl Methacrylate
4,4-Methylenebis(2-chlorcanil
2-Methyllactonitrile

Methyl Methanesulfonate
N-Methyl-N-nitroso-N-nitrogua
2-Methylnaphthalene
Methylthiouracil
Naphthalene
1,4-Naphthogquinoline
1-Naphthylamine
2-Naphthylamine
p-Nitroaniline
m-Nitroaniline
o-Nitroaniline

Nitrobenzene

2-Nitrophenal

4-Nitrophenol
N-Nitrosodi-n-butylamine
N-Nitrosodiethanolamine **
N-Nitrosodiethylamine
N-Nitrosodimethyiamine
N-Nitrosomethylethylamine
N-Nitroso-n-methylurethane
N-N]trosomethylvinylanﬁne
IV-lVlITUS(AJﬁ‘lC‘Jr‘TJﬂUm 1€
N-Nitrosonornicotine **
N-Nitrosodi-n-propylamine
N- Nitroqumo]ine-n-oadde

LKJ'I\JJ.‘ITGE nen"'\Oﬁ fi ine

“N-Nitrosopyrrolidine

N-Nitrosodiphenylamine
N-Nitrososarcosine
8.Nitro-o-toluidine
Octamethylpyrophosphoramide
Paraoxon
Pentachlorobenzene
Pentachloroethane
Pentachloronitrobenzene
Pentachlorophenol
Phenanthrene
Phenacetin

Phenol
p-Phenylenediamine
Phthalic Anhydride
2-Picoline *
Pronamide
i,3-Propane Sultone *”
n-Propylamine
Propyithiouracil
Pyrene

Pyridine *

Resordnoel

Saccharin

Safrole
1.2,3,4-Tetrachiorobenzene
1,2,3,5-Tetrachlorobenzene
1,2,4,5-Tetrachlorobenzene
2,3,4,6-Tetrachiorophenol
o-Toluidine

Thiuram
sym-Trinitrobenzene
tris(1-Azridinyl)phosphine sul

tris(2,3-Dibromopropyljphospha
2,3,5,6-Tetrachlorophenol
2,3,4,5-Tetrachlorophenol
Thiofanox

1,2,3-Trichlorobenzene
1,2,4-Trichlorcbenzene
1,3,5-Trichlorobenzene

2,4,5-Trichlorophenol

AL Tnnk1nrnﬁ‘-\snn1
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Uracil Mustard h

ORGANOCHLORINE
PESTICIDES AND PCBs

Aldrin
Alpha-BHC
Beta-BHC
Delta-BHC
Gamma-BHC
Chlorobenzilate
Chlordane
4,4-DDD
4,4'-DDE
4,4’-DDT
Diallate

e
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Table 0. 72 Continued

Dieldrin
Endosulfan I
Endosulfan Il
Endosulfan Sulfate
Endrin

Endrin Aldehyde
Endrin Ketone
Heptachlor
Heptachlor Epoxide
Isodrin
Kepone
Methoxychlor
Toxaphene
Aroclor-1016
Aroclor-1221
Aroclor-1232

Arodlor-1242

Aroclor-1248
Aroclor-1254
Aroclor-1260

»

HERBICIDES

24D
245-TP
245-T

ORGANOPHOSPHORUS
PESTICIDES

Dimethoate

Disulfoton

Famphur

Methyl Parathion
. Parathion

Phorate

Sulfotepp

S .

T :
iuviiaZll

0,0,0-Triethylphosphorothicate
ALCOHOLS
Acetonitrile; methyl cyanide

1,4-Dioxane
Isobutyl aleohol

DIOXINS

Tetrachlorodibenzodioxin
(TCDD)
Pentachlorodibenzodioxin
(PeCDD)
Hexachlorodibenzodioxin
(HxCDD)
Heptachiorobenzodioxin
(HpCDD)
Octachlorodibenzodioxin
(OCDD)

e W Sy, By, PRI | SRS -
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(TCDF)
Pentachlorodibenzofuran
(PeCFD)
Hexachlorodibenzofuran
(HxCDF)
Heptachlorodibenzofuran
(HpCDF)
QOctachlorodibenzofuran
(OCDF)

* Compounds were analyzed
by performing an NBS spectral
library search. Reference
standards were not available.

** Compound couid not be
analyzed for as no reference
standard was available nor
reference spectra present in the

-NBS spectral library.
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